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@ The invention relates to renin inhibiting compounds of the 
formula: 

Ra H OH 




A is hydrogen or en N-protecting group; w is 0 or 1 ; B is 
hydrogen, hydroxy, NH. N-alkyl. loweralkyi or arylallcvl; with 
the proviso that when w Is 1 . B is NH ar>d when w is 0. B is 
hydrogen, hydroxy, loweralkyi or arylallcYl; Ri is loweralkyi or 
lipophilic or aromatic or hydrophilic amino acid side chains; m 
is 1 3; n is 1-3; p is 1-3; q is 1-3; s is 1-3; t is 0-2; R2 is 
hvdrogen or loweralkyi; R3 and R4 are ir>dependently selected 
from loweralkyi, llpophinc or aromatic amino acid side chains; 
Re and R7 are independently selected from hydrogen or 
loweralkyi; and Ra is hydrogen, loweralkyi, vinyl, arylalkyi or 
wherein Ra is hydrogen or lower aikyi, X is 0, NH or S and R9 
is hydrogen, loweralkyi or aikanoyi or XRg together can be 
loweralkylsuifonyl, N3 or CI. 



ACTORUM AG 



BEST AVAILABLE COPY 



Technical Field 

This is a continuation-in-part of U.S. patent 
application. Serial No. 693,951. filed January 23, 1985. 

The present inuention relates to nouel organic 
compounds which inhibit renin, processes for making such 
compound, synthetic intermediates employed in these 
processes and method of treating hypertension with such 
compounds , 

Background Art 

Renin is a proteolytic enzyme synthesized and • 
stored principally in a specific part of the kidney 
called the juxtaglomerular apparatus. Any of three 
different physiologic circumstances may cause the 
release of renin into the circulation: (a) a decrease in 
the blood pressure entering or within the kidney itself; 
(b) a decrease in the blood uolume in the body; or (c) a 
fall in the concentration of sodium in the distal 
tubules of the kidney. 

When renin is released into the blood from the 
kidney, the renin-angiotensin system is actiuated, 
leading to vasoconstriction and conservation of sodium, 
both of which result in increased blood pressure. The 
renin acts on a circulating protein, angiotensinogen , to 
cleave out a fragment called angiotensin I (AI). AI 
itself has only slight pharmacologic activity but, after 
additional cleavage by a second enzyme, angiotensin 
converting enzyme (ACE), forms the potent molecule 
angiotensin II (All). The major pharmacological effects 
of All are vasoconstriction and stimulation of the 
adrenal cortex to release aldosterone, a hormone which 
causes sodium retention. All is cleaved by an 
aminopeptidase to form angiotensin III (AITI), which, 
compared to All-, is a less potent vasoconstrictor but a 
more potent inducer of aldosterone release. 



Inhibitors of renin haue been sought as agents 
for control of hypertension and as diagnostic agents for 
identification of cases of hypertension due to renin 
excess. 

With these objectiues in mind, the 
renin-anglo tens ion system has been modulated or 
manipulated, in the past, with flCE inhibitors. However, 
fiCE acts on several substrates other than angiotensin I 
(AI), most notably the kinins which cause such 
undesirable side effects as pain, "leaky" capillaries, 
prostaglandin release and a variety of behauioral and 
neurologic effects. Further, ACE inhibition leads to 
the accumulation of ftl. Although fli has much less 
vasoconstrictor activity than All, its presence may 
negate some of the hypotensive effects of the blockade 
of All synthesis . 

Inhibition of other targets in the 
renin-angiotensin system such as All with compounds such 
as saralasin can block All activity, but would leave 
unimpaired and perhaps enhance the hypertensive effects 
of AIII. 

On the other ttand, there are no known side 
effects which result when renin is inhibited from acting 
on its substrate. Considerable research efforts have 
thus been carried out to develop useful inhibitors of 
renin. Past research efforts have been directed to 
renin antibodies, pepstatin, phospholipids and substrate 
analogs such as tetrapeptides and octapeptides to 
tridecapeptides . These inhibitors either demonstrate 
poor activity in inhibiting renin production or poor 
specificity for inhibiting renin only. However, Bogt»r 
et al. have reported that s tatine-containing peptides 
possess potent and specific renin-inhibiting activity 
( Mature . Uol. 303, p. 81, 1983). In addition, Szelke 
and co-workers have described polypeptide analogs 
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containing a non-peptide link ( Nature . Uol. 299, p. 555, 
1982) tAihich also cause potent renin inhibition and show 
a high specificity For this enzyme. 

Disclosure of the Inuention 

In accordance with the present invention, there 
are renin inhibiting compounds of the Formula: 




wherein R,- is 




fl is hydrogen or an N-protecting group; ui is 0 or 1 ; B 
is hydrogen, hydroxy, NH, N-alkyl, loweralkyl or 
arylalkyl; with the proviso that when w is 1, B is NH 
and when w is 0, B is hydrogen, hydroxy, loweralkyl or 
arylalkyl; R^ is loweralkyl or lipophilic or aromatic 
or hydrophilic amino acid side chains; m is 1-3; n is 
1-3; p is 1-3; q Is 1-3; s is 1-3; t is 0-2; is 
hydrogen or loweralkyl; and R^ are independently 
selected From loweralkyl, lipophilic or aromatic amino 
acid side chains; R^ and R^ are independently 
selected From hydrogen or loweralkyl; and R^ is 
hydrogen, loweralkyl, vinyl, arylalkyl or x^-s 

wherein R. is hydrogen or loweralkyl, X i.* u, IMH or S 
and Rg is hydrogen, loweralkyl or alkanoyl or XRg 
together can be loweralkylsulf ony 1, or CI. 



The chlral centers oF the compounds of the 
inuention may haue either the "R" or "S" configuration 
but preferably haue an "S" configuration except where 
noted. 

The term "N-protecting group" as used herein 
refers to those groups intended to protect the 
N-terminus against undesirable reactions during 
synthetic procedures or to preuent the attack of 
exopeptldases on the final compounds or to increase the 
solubility of the final compounds and includes but is 
not limited to acyl, acetyl, piualoyl, t-butylacetyl, 
t-butyloxycarbonyl(Boc) , carbobenzyloxycarbonyl or 
benzoyl groups or an L- or D- aminoacyl residue, ujhich 
may itself be N-protected similarly. 

The term "locueralky 1" as used herein refers to 
straight or branched chain alkyl radicals containing 
from 1 to 6 carbon atoms including but not limited to 
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, 
sec-butyl, 2-methylhexyl, n-pentyl, 1-methylbuty 1 , 
2, 2-dimethylbutyl. 2-methylpentyl, 2, 2-dimethylpropyl , 
n-hexyl and the like. 

The term "arylalkyl" as used herein refers to 
an unsubstituted or substituted aromatic ring appended 
to an alkyl radical Including but not limited to benzyl, 
1-and 2-naphthylmethyl, halobenzyl and alkoxybenzyl . 

The term "alkanoyl" as used herein refers to an 
acyl radical which has appended to it an alkyl radical. 

The term "cycloalkylalkyl" as used herein 
refers to an alicyclic residue appended to an alkyl 
radical and includes but is not limited to 
cyclohexylmethyl and cyclopentylmethy I . 

The term "lipophilic or aromatic amino acid 
side chains" as used herein refers to those amino acid 
side chains which haue an affinity for lipids or have an 
aromatic ring and include but are not limited to 



Isobutyl, isopropyl, sec-butyl, benzyl, 
imida2ole-4-yl-methyl, p-hydroxy benzyl , 1- and 
2-ndphthylmethyl, and cy clohexy Ime thy 1 . The term 
"hydrophilic amino acid side chains" as used herein 
refers to those amino acid side chains which have an 
affinity for water and include but are not limited to 
hydroxymethyl, hydroxyethyl , hydroxy propyl , 
hydroxybutyl, aminomethyl, aminoethyl, aminopropyl, and 
aminobutyl. G«?neral reference to amino acid side chains 
in both the description and claims herein is to be taken 
as reference to such, whether naturally occurring in 
proteins or not, and to both D- and L-f orms , 

The terms "fila", "His", "Leu", "Phe" "Tyr", and 
"Cys" as used herein refer to alamine, histidine, 
leucine, phenylalanine, tyrosine and cysteine, 
respectively . 

The following Examples will serue to further 
illustrate preparation of the nouel compounds of the 
invention. 

Example 1 

4(S) -t-Butyloxv carbo n vlamino-5-cvclohexv 1-3 ( R,S) - 
hydroxy- 1-pentene 

To a stirred -78«C solution of 
Boc-cyclohexylalanine methyl ester (10.2 g, 35.8 mmol) 
in dry toluene (60 ml) was added .diisobutylaluminum 
hydride (34 ml of a 1.5 M solution in toluene). After 
30 min., vinyl magnesium bromide (108 ml of I M solution 
in tetrahydrofuran (THF)) was added. After stirring for 
15 hours at 0«C, the mixture was carefully quenched with 
methanol, treated with Rochelle salts (22 ml of 
saturated aqueous solution in 140 ml H^O), and 
filtered. After extracting the solids 5 times with 
ethyl acetate, the extracts and filtrate were combined . 
and the organic phase was washed with brine, dried. 
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filtered and euaporated to an oil (10.2 g). 
Chromatography on silica gel eluting with hexane/ethyl 
acetate mixtures provided 6.1 g (60%) of the desired 
product. 

final, calcd. for C^gH^gNO^ • I/4H2O: C, 
66.8; H, 10.3; 4.9. Found: C,66.9; H, 10.2; 4.7. 

Example 2 

4(S)->Cvcloh exvlmethvl-5(R,S)->ulnvl^2-oxazolidinone 
The resultant product of Example 1 (2.80 g, 
9.88 mmol) in dry dimethy If ormamide (OMF) (50 ml) was 
added to a stirred suspension of NaH (593 mg of a 60% 
dispersion in oil, 14.8 mmol, hexane washed) in dry DMF 
(50 ml). After 3 hours, the mixture was quenched (750 
ml water + 100 ml brine) and extracted with ether (5 x 
100 ml). The combined organic phase was washed with 
brine (3 x 50 ml), dried (MgSO^) , filtered and 
evaporated to an oil (2.23 g) . The NMR spectrum of the 
crude product revealed an 82:18 mixture of 5 S:5 R 
diastereomers . Silica gel chromatography gave 80% 
recovery of pure diastereomers. 5 S: 

final, calcd. for C^2^^i9'^02' ^' 
9.1; N, 6.7, Found: C, 68.4; H, 9.2; 6.5. Mass 
spectrum: (M+1)^ « 210. 6 R: Mass spectrum: (M+1)^ 
= 210. 

Example 3 

(3S.4S)-3-H vdroxv>4-amino-5>cvclohexvl-»l-pentene 

To the resultant SS-dias teriomer from Example 2 
(2.06 g, 9.84 mmol) In dloxane (180 mL) and water (120 
mL) was added barium hydroxide octahydrate (6.24 g, 19.8 
mmol). The mixture was refluxed for 18 hours, cooled, 
filtered, concentrated, taken up in water and extracted 
with ethyl acetate which was dried over Na^SO. and 
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evaporated to afford 1.64 g (91%) of the desired 
product, m.p. 59-61»C. 

final, calcd. for C^jH^^NO: C. 72.08; H. 
11.55; N. 7.64. found: C, 71.67; H, 11.68; N. 7.36. 

Example 4 " 

(3S 4S )-3-Hvdr ox Y-4-tert-butox Ycarbonvlainino- 
' S-cvclohexvl-l-oentene 

To the resultant compound from Example 3 (1.62 
g, 8.84 mmol) In methylene chloride (20 mL) was added 
dl-tert-butyldlcarbonate (1.93 q. 8.84 mmol). The 
mixture was stirred for 14 hours, diluted with ethyl 
acetate, washed sequentially with 0.5 M H^PO^. 
saturated NaHCO^ solution and brine, then dried ouer 
NajSO^ and evaporated to afford 2.51 g (100%) of the 
desired compound. 

Example 5 

(3S 4 S)-3-tert-Butvldifnethvls j T v^"^V-4-tert- 
h;7tQxvcarbQn^lami^o-5-cv<cloh ''^v•^-l-oe^te^e 

To the resultant compound from Example 4 (0.264 
g, 0.932 fT.rnol) in DMF (A ml) was added 
tert-butyldiinethylsilyl chloride (0.300 g. 1.99 mmol) 
and imidazole (0.269 g, 3.95 mmol). The mixture was 
stirred at room temperature for 12 hours, poured into 
ethyl acetate and washed sequentially with 0.6 M 
H PO . saturated NaHCOj solution and brine, then 
dried over Na^SO^ and euaporated to afford 0.355 g 
(96%) of the desired compound. Mass spectrum: (M+H) 
= 398. 

Example 6 

(2RS 4S)-3-tert-8utvldimethvlsilvloxv-4- 
j.^4.i?; T77^T^arbon»1amino-5-c« clohexvl-1.2-oxopentane 

The resultant compound from Example 5 (0.355 g, 
0.893 mmol) in methylene chloride (6 mL) was treated 
with m-chloroperbenzoic acid (0.758 g. 3.51 mmol) and 
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Stirred at ambient temperature for 14 hours. The 
mixture bias concentrated, dissolved in ethyl acetate, 
washed sequentially with cold 10% aqueous NajSO^ 
solution, saturated NaHCO^ solution and brine, and 
then dried over Na^SO^ and euaporated to afford 
0.374 g (100%) of the desired compound. Mass spectrum: 
(M+H)^ « 404. 

Example 7 

(2RS. 3R . 4S )-3-Hvdr ox v-4-tert'-bu t ox V carbon vlamino- 
5~cvclohexvl-l , 2-oxopentane 

The resultant compound from Example 6 (2.10 g, 
5.07 mmol) was treated with 1 M tetrabu tylammonium 
fluoride in te trahydrof uran (10 mL) . The mixture was 
stirred at 0*^0 for 1 hour, poured into ethyl acetate; 
washed with water and brine, then dried ouer NajSO^ 
and evaporated. Chromatography on silica gel (0.5% 
methanol in chloroform) afforded 1.13 g (74%) of the 
desired compound. Mass spectrum: (M+H)^ ^ 300. 

Example 8 

(2S, 3R,4S)-l-flzido-2. 3-dihvdrox v-4->tert- 
butoxvcarbonvlamlno-5-cvclohexvlpentane 

The resultant compound from Example 7 (1.12 g, 

3.74 mmol), ammonium chloride (0.374 g, 6.98 mmol) and 

sodium azide (0.580 g, 8.92 mmol) were refluxed in 

methanol (25 mL) for 12 hours. The mixture was 

concentrated, then taken up in ethyl acetate, washed 

with water and brine, dried over NaoSO^ and 

2 4 

evaporated. Chromatography on silica gel (20% ether in 
hexane) afforded 0.461 g (36%) of the desired compound 
followed by 0.323 g (25%) of the 4-R isomer. 
4S-0iasteriomer: m.p. 93-94«C. 4R-.Dias teriomer : mass 
spectrum: (M+H)^ » 343. 
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Example 9 

( 2S, 3R.4S)-l~flmino-2, 3~dihvdroxv-4-tert- 
buboxvcarbonvlatnino-S-cvclohexvlpentane 

The resultant compound from Example 8 (107 mg, 
0.313 mmol) and 10% palladium on carbon (110 mg) in 
methanol (10 ml) were stirred under a hydrogen 
atmosphere for 18 hours. The mixture was filtered and 
euaporated to afford 94.6 mg (96%) of the desired 
compound. Mass spectrum: (MfH)** « 317. 

Example 10 

( 2S. 3R.4S)-L-(3-Methvlbutvlcarbonvlamino)- 
2 , 3-dihvdroxv-4-tert-butvloxvcarbonvlamino- 
5-cvclohexylpentane 

To the resultant compound from Example 9 (94;6 
mg, 0.299 mmol) in methylene chloride (5 mL) at 0*»C was 
added 4-methy Ipentanoyl chloride (52 ul, 0.37 mmol) and 
triethylamine (71 ul, 0.51 mmol). The mixture was 
stirred at O^C for 90 min, diluted with ethyl acetate, 
washed sequentially with 0.5 ri H^PO^ solution. 2 .M 
IMaOH solution and brine, and then dried ouer Na^SO^ 
and euaporated to afford 0.118 g (95%) of the desired 
compound, m.p. 179-183**C. 

Exact mass calcd. for ^22^43^2^5* 
415.3172. Found: 415.3166. 

Example 11 

(2S. 3R.4S)~l-(Isobutvls^lfonvlamino)-2.3■d ihvdroxv- 
4-tert-butox vcarbonvlamino-5-cvclohexvlpentane 

Using the procedure of Example 10 and 
isobutylsulfonyl chloride rather than 4-methy Ipentanoyl 
chloride gaue the desired compound. Mass spectrum: 
(M+H)"^ = 437. 

Example 12 

Boc-Phe-d , l-3-pvra2olvlalanine Methyl Ester 

To dl-3-pyrazolylalanine methyl ester 
dihydrochloride (2.05 g, 8.5 mmol) in OMF (10 mL) at 
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-lO^C was added Boc-Phe N-hydroxysuccinimide ester (2.50 

6.90 mmol) and N-methylmorphollne (2,8 mL. 25 mmol) . 
The mixture was stirred at -lO^C for 1 hour and then at 
25*C for 12 hours. The mixture was partitioned between 
ethyl acetate and saturated NaHCO^ solution, and 
extracted with ethyl acetate which was washed with 
water, dried ouer Na2S0^ and euaporated to afford 
2.75 g (95%) of the desired product. 

final, calcd. for C21^26^^^5 0.2?-H20: 
C, 59.92; H, 6.82; (M, 13.31. Found: C, 59.82; H, 6.75; 
N, 13.13. 

Example 13 
Boc-Phe-d, 1-3-Pvrazolvlalanine 

Boc-Phe-dl-3-pyra2olylalanine methyl ester 
(0.210 g, 0.505 mmol) in dioxane (1.5 mL) and water (1.0 
mL) was treated with lithium hydroxide monohydrate 
(0.0272 g, 0.648 mmol), stirred at 25«C for 30 minutes 
and quenched with 0.32 ml 2 M HCl. The mixture was 
poured into chloroform, washed with water, dried ouer 
Na2S0^ and euaporated to afford 0.184 g (91%) of the 
desired compound. 

final, calcd, for C2QH2gN^0^ •O.25H2O: 
C, 59.03; H, 6.56; N, 13.77. Found: C, 58.66; H, 6.70; 
N, 13.65. 

Example 14 

Boc-Phe-His flmide of ( 2S . 3 R . 4S) -1- 
C3-Methvlbutvlcarbonvlamino)-2.3-di hvdroxv- 

4-amino-5-cvclohexvlpentane 

The resultant compound from Example 10 (57.0 
mg, 0.138 mmol) was shirred in 4 M HCl/dioxane (1.5 mL) 
for 1 hour and euaporated. The residue was dissolved in 
dimethylformamide (0.9 mL) and treated with 
N-methylmorpholine (33 yl, 0.30 mmol). 



-11- 



0189203 



To 8oc-Phe-Hls-0H (59.1 mg, 0.147 mmol) and 
l-hydroxybenzotriazole (58.0 mg, 0.429 mmol) in 
dimethylformamlde (0.8 mL) at -23**C was added l-(3- 
diniethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(EDfiC, 28.7 mg, 0.1!iO mmol). AFter shirring at -23*C 
for 1 hour, the amine solution ujas added and the 
reaction uas shirred at -23**C for 2 hours then ah room 
temperature for 12 hours. The mixture was poured into 
saturated NaHCO^ solution and extracted with ethyl 
acetate which was washed with water and brine, then 
dried ouer IMa^SO^ and euaporated. Chromatography of 
the residue on silica gel (3% methanol in chloroform) 
afforded 21.5 mg (22%) of the desired compound, m.p. 
194-196»C. 

Example 15 

Boc-Phe-d . 1-3-pvrazQlvlalanine Amide of C2S.3R.4S)- 
! -•( 3~Methvlbu tvlcarbonvlamino)-2 » 3- 
dihvdroxv-4-amino-5-c vclohex vlpentane 

Using the procedure of Example 14 and 
Boc-Phe-d, 1-3-py razolylalanine-OH rather than 
Boc-Phe-His-OH afforded the desired compound. 

Anal, calcd. for Cg^H^gNgO^- 0. SH^O: 
C, 62.78; H, 8.40; 11.87. Found: C, 62.51; H, 8.17; 



:i N, 11.52. 



E xample 16 



Boc-Phe-His Amide of (2S, 3R. 4S)-1- 
(Isobutv Isulf onvlamino)-2 , 3-dih ydrox v-4-ami^Q-5~ 
c vclohexvlpentane 

Using the procedure of Example 14 with the 
resultant compound from Example II afforded the desired 
compound, m.p. 94-97*»C. Mass spectrum: (M+-H)**" = 721. 

Example 17 

Boc-Phe^His Amide of (2S. 3R.4S)-l-Azido-2. 3- 
dihvdroxv-4-amino-5-cvclohexlPentane 

Using the procedure of Example 14 with the 
resultant compound from Example 8 afforded the desired 
compound, m.p. 158-163^C. Mass spectrum: (M+H)*" = 480. 
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Example 18 

Boc-Hls ftmide of (2S, 3 R . 4S)-l-flziclo-2 . 3- 
dihvdroxv-4-amino-5-cvclohexvlpentane 

Using the procedure of Example 14 with the 
resultant compound from Example 8 and using 8oc-His-0H 
rather than 8oc-Phe-His-0H afforded the desired 
compound. Mass spectrum: (MfH)^ ^ 657. 

Example 19 

Boc-(0-methvl)Tvr-His ftmide of (2S. 3R.4S)--1- 
flzido-2 , 3-dihvdroxv-4--amino-5-cvclohexvlpentane 

Using the procedure of Example 14 with the 
resultant compound from Example 18 and using 
Boc-(0-methyl)Tyr-OH rather than Boc-Phe-His-OH afforded 
the desired compound, m.p. 171-173<^C. Mass spectrum: 
(M+H)**" = 561. 

E xample 20 

Boc-Phe-flla-OH ftmide of (2S, 3R.4S)-l-flzido~ 
2, 3-dihvdroxv-4-amino-5-'Cvclohexvlpentane 

The resultant compound from Example 8 (53.0 mg, 
0.155 mmol) was stirred in 4 M HCl/dioxane for 1 hour 
and euaporated. The residue was taken up in tetra- 
hydrofuran (3 mL), treated with N-methylmorpholine (18 
VI 1, 0.16 mmol) and cooled to 0**C. 

To Boc-Phe-Ala-OH (58.0 mg. 0.172 mmol) in 
tetrahydrof uran (2 mL) at -12**C was added 
N~methylmorpholine (19 ul, 0.17 mmol) followed by 
isobutylchloroformate (22 pi, 0.17 mmol). After 3 
minutes the amine solution was added and the mixture was 
stirred for 15 minutes at -12^C and 2 hours at room 
temperature. The mixture was diluted with ethyl acetate 
and washed sequentially with 0.5 M H^PO^, saturated 
NaHCOg solution and brine, then dried ouer Na^SO^ 
and euaporated. Chromatography of the residue on silica 
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gel (5% methanol in chloroform) afforded 86.8 mg (100%) 
of the desired compound. Mass spectrum: (M+H) = 561. 

Example 21 

4(S)-Cvclohexvlmethvl-5(R)-[ l(R.S) . 2-oxoethvl3- 
2-'Oxazolidlnone 

To a stirred solution of the 5(R) diastereomer 
of Example 2 (0.40 g, 1.9 mmol) in dichloromethane (13 
ml) was added 3-chloroperoxybenzoic acid (500 H%) . 
After 6 days, the mixture uas diluted with ether and 
washed with 1 M Na^SO^. saturated KjCO^ and 
brine. Drying and evaporation provided the desired 
product (0.34 g, 80%). Mass spectrum: M"^ « 225. 

Example 22 

4(S)-Cvclohexvlmethvl-5(R)-CH R.S)-hvdroxv- 
2-(^sopropvlmercapto) ethvl3-2~oxazQlldinone 

To a stirred solution of the resultant product 
of Example 21 (0.3 1 g, 1.38 mmol) in methanol were added 
triethylamlne (0.19 ml) and isopropyl mercaptan (105 
mg) . The mixture was heated at 50-60**C overnight, 
evaporated and chromatographed on silica gel eluting 
with ethyl acetate/hexane mixtures to give the 1(R) 
isomer (110 mg, 27%), the 1(S) isomer (70 mg, 17%) and 
mixed fractions (110 mg, 27%). 

Mass spectrum of 1(R) isomer: M^ » 301. 

Mass spectrum of 1(S) isomer: M^ 301. 

Example 23 

4(S)-flmino-5-cvclohexvlmethvl-2(R.S) . 3 ( R ) -dihvdroxv- 
l-isopropvlmercaptooentane 

The 1{R,S) mixture of Example 22 (100 mg, 0.33 
mmol) and Ba(0H)2' 8 H2O (209 mg. 0.66 mmol) were 
refluxed in 1/1, dioxane/water (8 ml, degassed) for 7 
hours. The mixture was then diluted with dioxane. 
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filtered, euaporated, dissolved in dichloromethane , 
filtered and euaporated. Silica gel chromatography 
prouided 86 mq (96%) of the desired product. 

Example 24 

Boc-Phe-Hi s ftmide of 4(S)-amino-S-c vclchexylmethyl- 
2(R) . 3 ( R)-dihvdroxv-l--isopropvlmercaptopentane 
and Boc-Phe-Hls Amide of 4(S)-amxno-5- 
cj^clMLex!fl methvl-^2fS) .3(^^)-^-dihvdroxv~l■■ 
isoproDvlmercaptopenta^e 

The Boc-Phe-His coupling procedure of Example 
14 was used, except the amine hydrochloride and 
N-methylmorpholine were replaced with the resultant 
product of Example 23, and EDfiC was replaced with 
1, 3-dicyclohexylcarbodiimide (DOC). Separation was 
achieved on silica gel (9/1, CH^Cl^/CH^OH) to give 
20% yield of the desired compounds. 

Anal, calcd. for 2(R) isomer 
(Cj^H^^N^OgS •3/4H2O) ; C, 60.7; H, 8.2; IM, 
10.4. Found: C, 60.8; H, 8.2; N, 9.8. FAB mass 
spectrum: (M+l)"*" 660. 

Anal, calcd. for 2(S) isomer 
(Cj^HjjNjOgS •I/2H2O)! C, 61.0; H, 8.1; 
10.4. Found: C, 60.9; '8.3; N. 10.0 FAB mass 
spectrum: (M+1)"*" = 660. 

Example 25 

Boc^-Phe-Hls Amide of 4(S)~amino~5~c vclohexylmethyl- 
2(R) . 3(R)-dihvdroxv->l-(isoDropvlsulfonvl)pentane 

A solution of the 2(R) isomer from Example 24 
(10 mg, 0.015 mmol) in dichloromethane was treated with 
3-chloroperoxybenzoic acid (5.2 mg, 200 M%) for 3 
hours. The desired compound was isolated in 92% yield 
after silica gel chromatography (9/1. 

dichloromethane/methanol) . FAB mass spectrum: (M-hI)^ 
= 692. 
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Example 2 6 

4(S)-Cvclohoxyl methvl-5C R)-C 1 ( R , S) - h vdroxv~2- 
(^sopropvloxv) ethvn-2-oxazolldinQne 

j A solution of the resultant product of Example 

21 (0.22 g, l.O mmol) in dimethy If ormamide (DMF, 1.0 ml) 
was added to a stirred solution of sodium isopropoxide 
(2.0 mmol) in DMF (9.0 ml). After warming For 24 hours, 
the mixture was evaporated and then partitioned between 

\ 1 M HCl and ethyl acetate. The organic phase was washed 

aq. NaHCO^ and brinp. Drying and euaporating gaue the 

' desired alcohols in 62% yield. 

Example 2 7 

t Boc-Phe-His flmide of 4 (S) -Amino-5-c vclohex vlmethyl - 

I 2(R) . 3(R) -dihydroxy-l-isopropyloxvpent ane and 

\ Boc-Phe-His Amide o f 4(S)~Amino-5-c vclohe xvlmethyl- 

2(5) , 3(R)-dihydroxv-l~isopropyloxvpentane 

The 1(R,S) mixture of Example 26 was hydrolyzed 
according to the procedure of Example 23 to giue the 
desired amines which were coupled to Boc-Phe-His 
according to the procedure of Example 24. Separation 
was achieved on silica gel (9/1, CH2CI2/CH3OH) to 
give 22% yield of the desired compounds. 

Example 28 

Ethoxvcarbonyl-Leu-Leu Amide of 4(S) - Amino-5- 
cvclohexvl-3(R. S) -hydroxy- 1 -pentene 

i The resultant product of Example 1 (1.05 g, 

3,70 mmol) was dissolved in anhydrous 2 . 2 fl HCl/CHjOH 
(70 ml). Evaporation after 16 hours gaue the 
corresponding amine hydrochloride. 

To a stirred -U'^C solution of 
ethoxycarbonyl-Leu-Leu-OH (1.17 g, 3.70 mmol) in 
anhydrous te trahydrof uran (37 ml) were added 
N-methylmorpholine (WMM, 0.41 ml) and isobutyl 
chloroformate (0.50 g). After 3 minutes, a -13«C JHP 

I 
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solution of NMM (0.41 mL) and the aboue amine 
hydrochloride were added. The mixture was warmed to 
room temperature for 6 hours and then partitioned 
between ethyl acetate (60 mL) and 1 M H^PO^ (15 
mL) . The organic phase was washed with water, aq . 
NaHCOj and brine. Drying and evaporating provided 
1.76 g (99%) of the desired product. Mass spectrum: 
m"*" = 481. 

Anal, calcd. for ^26^^7^3^5'' ^' 
9.8; N, 8.7. Found: C. 64,6; H, 10.1; N, 8.5 

Example 29 

Ethoxvcarbonyl-Leu-Leu flmide of 4(S)-amino-5~ 
cvclohexvl-3(R.S)-hvdroxv-l , 2( R.S)-oxoDentane 

To a stirred solution of the product of Example 
28 (350 mg, 0.727 mmol) in dichloromethane (12 mL) was 
added 3-chloroperoxybenzoic acid. After 48 hours, the 
solution was partitioned between ether (28 mL) and 1 M 
Na^SOj (3 mL). The layers were separated, and the 
organic phase was washed with 1 M Na^SO^ , water, 
saturated IMaHCO^ and brine. Drying (IMa^SO^) and 
evaporating provided 0.341 g of the hydroxy epoxide 
mixture which was used without further purification. 

Example 30 

Ethoxvcarbonyl-Leu-Leu Amide of 4 (S)-Amino-l" 
chloro-5-cvclohexvl-2(R,S) , 3 (R.S)-dihvdroxvpentane 

To 200 mg (0.402 mmol) of the resultant product 
of Example 29 was added 4 M HCl in anhydrous dioxane (5 
ml). After 1 hour, the homogeneous solution was 
evaporated in vacuo . Chromatography provided the diols 
in a combined 60% yield. 

Example 31 

Boc-Phe-flla Amide (4-amino) of (2S . 3 R . 4S) -1 . 4- 
Dlamino-2 , 3-dihvdroxv-5-c vclohexylpentane 

A solution of the resultant compound of Example 
20 (59.3 mg, 0.106 mmol) in methanol (4 ml) was 
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hydrogenated at atmospheric pressure (10% Pd/C) for 16 
hours. Filtration and evaporation provided 49 mg (87%) 
oF the desired compound. Mass spectrum: (M+H) ^ 535. 

Example 32 

EthQxycarbonvl-Leu-Leu flmide of ( 2RS. 3RS ^ ^S) -ftmino- 
S-cvclohexvl-l . 2, B-trihydroxvoentane 

To a stirred solution of the resultant compound 
of Example 28 (200 mg, 0.415 mmol) , N-methylmorpholine 
^ N-oxide (112 mg), and OsO^ (0.13 ml of a 2.5 ui/u % 

solution in t-butanol) in THF (10 ml) uias added water (1 
ml). After 16 hours, brine was added, and the mixture 
uias extracted exhaustively with ether. The combined 
organic phase was washed sequentially with 10% aq . 
, Na^SQj, 1 M HjPO^, and brine. The solution was 

: dried (Na^SO^), filtered, and evaporated to give 205 

mg (96%) of the desired product as a glassy solid. Mass 
spectrum (M+H)^ = 516. 
' ■'■ E xample 33 

2(S) - t-Butylox year bony lamlno-l-cvc lohex vl- 
3(R,S)--hvdroxv-6~methyl-4-heptvne 

To a -78*C solution of n-butyl lithium (51,2 ml 
of a 0.91 M solution in hexane) was added 3-methylbutyne 
(3.52 g, 51.8 mmol) over the course of 30 seconds. 
Anhydrous THF (10 ml) was added, and the cold bath was 
removed for 30 minutes. After cooling the reaction 
mixture back to -78°C, Boc-cyclohexy lalaninal [prepared 
l^i^ by Swern oxidation (Mancuso, A.J.; Huang, S.-L.; and 

"j Swern, D. J. Org. Chem. 1978, 43, 2480) of 5.3 g, 20.7 

I mmol of Boc-cyclohexylalaninol] in dry FHF (5 ml) was 

added over 5 minutes. After 1 hour the reaction was 
quenched by addition of NH^Cl (4.01 g, 75 mmol) in 
j water (30 ml). The resulting mixture was partitioned 

. ; between ether (50 ml) and water (30 ml). The organic 

phase was washed with water (15 ml), saturated NaHCOj , 
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and brine. Drying and evaporating prouided an oil which 
was chromatographed on SiO^ (ethyl acetate/hexane , 
15/86) to giue 4.52 g (6855) of the desired product as a 
2:1 mixture of hydroxy dias tereomers . Mass spectrum: 
(M+H)'*" - 323. 

final, calcd. for C^gH^^WO^: C, 70.5; H, 
10.3; 4.3, Found: C, 70.1; H, 10.6; 4.3. 

Example 34 

2(S)-t-Butvloxvcarbonvlamino-l-c vclohexvl- 
3(R,S)-hvdroxv^6-methvl--3(Z)-heptene 

The resultant product of Example 4 (0.510 g, 
1.70 mmol) and quinoline (0.425 ml) in ethyl acetate (20 
ml) were hydrogenated ouer 10% Pd/BaSO^ (31.8 mg) for 
5 hours. The mixture was filtered, the catalyst was 
washed with ethyl acetate, and the combined organic 
phase was washed sequentially with 1 M HCl (10 ml, O^C) , 
water (10 ml), saturated NaHCO^, and brine (10 ml). 
Drying (IMa^SO^) and evaporating in vacuo provided 
0.510 g (99%) of the desired product. Mass spectrum: 
(M+H)^ ^ 325. 

final, calcd. for C^gHg^NOj: C, 70.1; H, 
10.8; N, 4.3. Found: C, 70.3; H, 11.2; N, 4.3. 

Example 35 

2(5)-t-Butvloxvcarbonvlamino-l-cvclohexvl~6- 
methvl-3 , 4. 5- trihydroxv heptan e 

Following the procedure of Example 32, but 
replacing the resultant product of Example 28 with the 
resultant compound of Example 34 and increasing the 
temperature to reflux and the time to 10 days, gave the 
desired product as a mixture of 4 dias tereomers . 
Chromatography on silica gel provided 3 of them pure 
eluting in the order shown. Isomer fl: mp: 178-179*^0; 
Mass spectrum: = 359. 
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final, calcd. for C^gH^^NO^: C, 63.5; 
10.4; N, 3.9. Found: C. 63.4; H, 10.1; N, 3.8. Isomer 
B: mp 148-149«C; Mass spectrum: M**" - 359; Found: C, 
63.3; 10.2; N, 3.8. Isomer C: mp 151-1620C; Mass 
spectrum: M"^ « 359; Found: 63.5; 10.1; IM, 3.8. 

Example 36 

Ethoxvcarbonvl-Phe-Leu flmlde of 2 (S^-Amino-l- 
cvclohexvl-6-methvl-3 .4. 5-trl-hvdrox yheotane ; 
Isomers ft^ B. and C 

Following the procedure of Example 20, but 
replacing Boc-Phe-Ala with ethoxy carbonyl-Phe-Leu and 
systematically replacing the resultant compound of 
Example 8 with isomers fi, B, and C from Example 35, gaue 
the desired products. 

Isomer A: Mass spectrum: (M+H) = 592. 
final, calcd. for C^^H^^fi^O^: C, 65.0; H, 9.0; 
N, 7.1. Found: C, 65.0; H, 8.9; N, 6.9. Isomer 8: 
Mass spectrum: (M+H)"" = 592. Isomer C: Mass spectrum: 
(M+H)^ « 592. Found: C, 65.2; H, 9.1; N, 7.0. 

Example 37 

(4S)-2.8-Dimethyl-4-C ( toluenesulf onyl^aminoJ- 
S-nonanone 

To a stirred -78*»C solution of Ts-Leu (15 g, 53 
mmol) in dry THF (240 ml) was added n-butyl lithium 
(57.8 ml of a 0.91 M solution in hexane) followed 15 
minutes later by isopentyl magnesium bromide (185 ml of 
a 0,8 M solution in THF). The mixture was heated at 
reflux for 3 days, then cooled and poured into O^C 1 M 
HCl (500 ml). The layers were separated and the aqueous 
phase was extracted with ether (3 x 150 ml). The 
combined organic layers were washed with saturated 
NaHCOj (2 X 150 ml) and brine (150 ml). Drying and 
evaporating provided a residue which was chromatographed 
on silica gel to give 7.43 g (41%) of the desired 
product. Mass spectrum: (MfH)^ = 340. 
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ftnal. calcd. for CjgH^gNO^S: C, 63.7; H, 
8.6, N, 4.1. Found: C, 64.0; H, 8.6; N, 4.1. 

Example 38 

(4S)-2, 8-Dlme thy 1-5-hvdr ox V-4-C (toluenes ulFonvl) - 
amino ]-5-uinvlnonane 

To a stirred 0**C solution of the resultant 

compound of Example 37 (79 mg, 0.23 mmol) in dry THF (8 

ml) utas added uinyl magnesium bromide ( 1 . 5 ml of a 1 .0 M 

solution in THF) dropwise. The mixture was warmed (room 

temperature, 10 hours), quenched (8 ml H^O f 2 ml 

brine), acidiFied with 0.1 « H^PO, (pH = 7), and 

3 4 

extracted with ether (3x4 ml). The combined ether 
phase was washed (4 ml brine), dried (NajSO^), 
filtered, and evaporated to glue 81 mg (95%) of the 
desired product as a 4:1 mixture of dias tereomers . 

Example 39 

Boc-Phe-ftla ftmide of (4S)-flmino-2 , 8- 
dimethvl-5-hvdroxv-5-uinvlnonane. Isomer ft 

To a solution of the resultant compound of 
Example 38 (400 mg, 1.09 mmol) in liquid ammonia (80 ml) 
was added sodium (150 mg, 6.5 mmol). After 6 hours the 
ammonia was allowed to slowly euaporate under a stream 
of nitrogen. Benzene (50 ml) and 1:1, ethanol : water (20 
ml) were added with stirring. The layers were 
separated, and the aqueous phase was extracted with 
ether. The combined organic phase was dried 
(Wa^SO^), filtered, and euaporated to giue 85 mg 
(37%) of the desired product. 

Following the procedure of Example 20, but 
replacing the amine hydrochloride and |\J-methy Imorpholine 
with the above resultant product, gave the desired major 
diastereomer in 35% yield after chromatography. FflB 
mass spectrum: (M+K)*" = 570. 

Anal, calcd. for C^qH^^NjO^: % C, 
67.8; H, 9.3; N, 7.9. Found: C, 67.7; H. 9.6; N, 7.3. 
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Example 40 

Boc-Phe-flla flmide of ( 4S)-AmlnQ-2, 8-dimethyl-5" 
hvdroxv-5-ulnvlnonane. Isomer B 

Scale up of the procedure of Example 38 led to 
the Isolation of the minor diastereomer pure after 
chromatography. Treatment as in Example* 39 provided the 
desired isomer of the resultant product of Example 39. 

Example 41 

BoC"Phe-flla flmide of 4(S) -flmino-B-isopentvl-e- 
methyl-1 , 2. 3-trlhvdroxvheptane. Isomer ft 

Following the procedure of Example 32, but 
replacing the resultant compound of Example 28 uiith the 
resultant compound of Example 39 gave the desired 
product . 

E xample 42 

Boc-Phe-flla ftmide of 4CS) -flmino-3-isopentvl-6- 
methvl-l . 2 . 3-trihvdrox vheptane , Isomer 8 

Following the procedure of Example 32. but 
replacing the resultant compound of Example 28 with the 
resultant compound of Example 40, gave the desired 
diastereomer of the resultant product of Example 41. 

Example 43 

Ethoxvcarbonvl>Phe-Leu flmide of 2 (S)-flmlno-l- 
cvclohexvl-6-methvl-3 ,4, 5- brihydrox vheptane. 
Isomers D. E, F, and G 

Following the Na/NH^ reduction procedure of 
Example 39, but replacing the resultant compound of 
Example 38 with the resultant product of Example 33 gave 
the corresponding 3(E)-heptene isomer of the resultant 
compound of Example 34 which was oxidized according to 
the procedure of Example 35. In this way the four 
iomeric 2(S)-t-butyloxycarbonyl-amino-l-cyclohexyl- 
6"methyl-3,4,5- trihydroxyheptanes were isolated. 
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separated, and conuerted to the desired products 
according to the procedure of Example 36. 

Example 44 

2(S)'-t-Butvloxvcarbonvlarnino-l-c vclohex vlbut-3-ene 

A 0°C solution of potassium hexamethyl- 
disilazide (22.9 mrnol in 115 ml of 5:1, tetrahydrof uran 
(THF) : dimethyl sulfoxide (DMSO) was added dropuiise to 
triphenylmethylphosphonium iodide (24.81 mrnol). After 
stirring at 0<*C for 1 hour, the solution was cooled to 
-78°C and a solution of Boc-cy clohexylalaninal [4.90 g, 
19.08 mrnol. prepared by Swern oxidation (Mancuso. A.J.; 
Huang,, S.-L.; and Swern, D., J. Org. Chem . 1978. 4i, 
2480) of Boc-cyclohexylalaninol] in dry THF (95 ml) was 
added. After stirring at -78«C for I hour, the mixture 
was allowed to warm to room temperature. The reaction 
mixture was quenched with aqueous ammonium chloride and 
extracted with ether (2x300 ml). The combined organic 
phase was washed with 10% HCl (200 ml), saturated 
NaHSOj (2x200 ml), H^O (2x200 ml), saturated 
NaHCO^ (2x200 ml), and brine (200 ml), dried 
(MgSO^) , filtered, and euaporated. The residue was 
purified by chromatography (40 urn Si02; ether : hexane, 
15:85) to giue the desired compound in 60% yield. Mass 
spectrum: (Hi-H)'*' = 254. 

Example 45 

Boc-Phe-Ala Amide of (2S)-Amino-l-cvcloh exvlbut-3-ene 

The resultant compound of Example 44 (310 mg, 
1.22 mrnol) was dissolved in 1 M anhydrous HCl in 
anhydrous methanol (35 ml). After 22 hours, the soluent 
was evaporated to giue 230 mg (99%) of the corresponding 
amine hydrochloride which was used without further 
purification . 

To a stirred -WC solution of Boc-Phe-ftla (408 
mg, 1.21 mmol) in dry THF (8 ml) containing 
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IM-methylmorpholine (122 mg, 1.21 mmol) was added 
isobutyl chlorof ormate (165 mg, 1.21 mmol) dropwise. 
AFter 3 minutes, a -13°C solution of the above amine 
hydrochloride (230 mg, 1.21 mmol) in 1:1, THF:DMF (4 ml) 
containing N-methylmorpholine (122 mg) uias added 
dropwise. The mixture uas warmed to room temperature 
for 2 hours. Evaporation provided a residue which was 
partitioned between ethyl acetate (30 ml) and 0.1 M 
HjPO^ (10 ml). The organic phase was washed with 
brine (10 ml), saturated NaHCO^ (10 ml), and brine (10 
ml). Drying, Filtering, euaporating, and 
chromatogrdphing (55 g SiO^; 95:5, CH2C ^ ^ : CH jOH) 
gaue the desired compound (462 mg, 81%). 

Example 46 

Boc-Phe-Pla Amide oF 3 (S) --fimino>-4--cvclohex yl- 
1 , 2(R,S)-dihvdroxvbutane 

To a stirred solution oF the resultant compound 
of Example 45 (100 mg, 0.212 mmol) in THF (5 ml) were 
added OsO^ solution (0.065 ml oF a 2.5 W/V% solution 
in t-butanol) and N-methylmorpholine N-oxide (57 mg , 
0.424 mmol) sequentially. AFter 4.5 hours, brine (10' 
ml) was added, and the mixture was extracted with ether 
(4x8 ml). The combined organic phase was washed with 
10% Na^SO^ (3x6 ml), 0.1 M H3P04 (5 ml), and brine 
(5 ml). Drying, filtering, and euaporating prouided the 
desired product (97 mg, 91%). Mass spectrum: = 505. 

Example 47 

3 (S) -t-Butvlox V carbon vlamino-4-cvc lohexvl- 
1 , 2(R , S)~dihvdroxv butane 

To a stirred solution of 2 (S)-t-butyloxy- 
carbonylamino-l-cyclohexylbut-3-ene (1.00 g. 3.95 mmol) 
in THF (20 ml) were added OsO^ solution (1.2 ml of a 
2.5 W/U% solution in t-butanol) and N-methylmorpholine 
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N-oxide (1.07 g, 7.90 mmol) . After 24 hours, the 
mixture uias partitioned betueen ether (50 ml) and brine 
(25 ml). The layers were separated, and the organic 
phase was extracted with ether (3 x 25 ml). The 
combined organic phase was washed with 10% Na^SO^ 
(4x10 ml), 1.0 M H^PO^ (2x8 ml), and brine (15 ml). 
Drying and evaporating provided the desired product as 
an oil (1.14 g, 100%). *H NMR shows a 1:1 mixture of 
dlastereomers (NH 4.43 and 4.56 ppm) . 

Example 48 

Boc-Phe-Hls flmldes of 3 (S)~flmlno-4~c vclohexvl- 
2(R, S) -hydroxy- 1-t-butvldlmeth vlsllvloxvbutane 

The resultant compound of Example 47 (1.10 g, 
3.82 mmol) was treated with anhydrous IM HCl/CH^OH (80. 
ml) for 16 hours at which time evaporation and drying 
provided the corresponding amine hydrochloride (0.86 g, 
100%) . 

To a suspension of the above hydrochloride salt 
(344 mg, 1.54 mmol) and imidazole (105 mg) in 
dichloromethane (15 ml) were added triethylamine (156 
mg) and t-buty Idimethylsily 1 chloride (232 mg) . The 
solvent was evaporated after 31 hours, and the residue 
was then re-dlssolued in anhydrous dimethy IFormamlde 
(DMF, 15 ml). Boc-Phe-Hls (619 mg) and 
1-hydroxybenzotrlazole (HOST, 312 mg) were then added, 
fifter cooling the stirred solution to -23**C, 
1 , 3-dicyclohexyl-carbodllmlde (DCC, 318 mg) was added. 
The mixture was warmed to room temperature 3 hours 
later. After 13 hours the solvent was evaporated in 
vacuo, and the residue was dissolved in ethyl acetate 
(40 ml), filtered, washed with saturated NaHCOj (2x10 
ml) and brine (10 ml), and dried (Na^SO^) . 
Filtration and evaporation provided a residue which was 
chromatographed on silica gel elutlng with 
dichloromethane/methanol mixtures to give 441 mg (42%) 
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of the desired product. Mass spectrum: (M+H) = 686. 

final, calcd. for CggH^gN^O^Si : C. 
63.0; H. 8.7; 10.2. Found: C, 62.8; H, 9.0; N, 9.9. 

Example 49 

B oc-Phe-His A mides of 3 (Sj-flmlno-A-cvclohexyl- 
r.2(R)-dihvdro XV butane 

To a stirred solution of the resultant product 
of Example 48 (200 mg, 0.291 mmol) in anhydrous THF (5 
ml) at O^C was added tetrabu ty lammonium fluoride (0.58 
ml of a 1 M solution in THF) . The solution uias warmed 
to room temperature for 4 hours and then evaporated. 
The residue uias dissolved in chloroform and washed with 
water (3X) and brine (IX). Drying and evaporating 
provided a gum which was treated with hot ethyl acetate 
(8 ml). Cooling and filtration provided 25 mg of the 
desired material. Mass spectrum: (M+H)"*" = 572. 

final. Calcd for C,^H,^W^O^- 1/2H^0: C, 
62,1; H, 8.0; N, 12.1. Found: C, 62.4, H, 8.2; N, 12.0. 

Example 50 

(4S)-2 , 8-Dimethvl-4-C ( toluenesulf on vl) amino ]- 

5-nonanon e 

To a stirred -78«C solution of Ts-Leu (15 g, 53 
mmol) in dry THF (240 ml) was added butyl lithium (57.8 
ml of a 0.91 M solution in hexane) followed 15 minutes 
later by isopentyl magnesium bromide (185 ml of a 0.8 M 
solution in THF). The mixture was heated at reflux for 
3 days, then cooled and poured into O^C 1 M HCl (500 
ml). The layers were separated and the aqueous phase 
was extracted with ether (3x150 ml). The combined 
organic layers were washed with saturated NaHCOj 
(2x150 ml) and brine (150 ml). Drying and evaporating 
provided a residue which was chromatographed on silica 
gel to give 7.43 g (41%) of the desired product. Mass 
spectrum: (M+H)*^ = 340. 
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final, calcd. for C^gH^gNO^S: C, 63.7; H, 
8.6; N, 4.1. Found: C, 64.0; H, 8.6; N, 4.1. 

Example 51 

(4S)-2 . 8-01methvl-5-hvdroxv-4-[( toluenesulFonyl) 
a mino] -5-uinvlnonane 

To a stirred O^C solution of the resultant 
compound of Example 50 (79 mg, 0.23 mmol) in dry THF (8 
ml) was added uinyl magnesium bromide (1.5 ml of a 1.0 M 
solution in THF) droptxiise. The mixture was warmed (room 
temperature, 10 hours), quenched (8 ml H2O + 2 ml 
brine), acidified with 0.1 M "^3^04 (pH=7), and 
extracted with ether (3x4 ml). The combined ether 
phase was washed (4 ml brine), dried (Wa^SO^), 
filtered, and euaporated to glue 81 mg (95%) of the 
desired product as a 4:1 mixture of . diastereomers . 

Example 52 

Boc-Phe-flla flmide of (4S)-Amino-2, S-dimethyl- 
5-hvdroxv-5-uinvlnonane 

To a solution of the resultant compound of 
Example 61 (400 mg, 1.09 mmol) in liquid ammonia (80 ml) 
was added sodium (160 mg, 6.5 mmol). After 6 hours the 
ammonia was allowed to slowly evaporate under a stream 
of nitrogen. Benzene (50 ml) and 1:1. ethanol : water (20 
ml) were added with stirring. The layers were 
separated, and the aqueous phase was extracted with 
ether. The combined organic phase was dried 
(Na2S0^), filtered, and evaporated to glue 85 mg 
(37%) of the desired product. 

Following the procedure of Example 45, but 
replacing the amine hydrochloride and N-methylmorpholine 
with the above resultant product, gave the desired major 
diastereomer in 35% yield after chromatography. FflB 
mass spectrum: (M+K)^ = 570. 

Anal, calcd. for ^30^49^305" ^ 67.8; 
H, 9.3; N, 7.9. Found: C, 67.7; H, 9.6; N, 7.3. 
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Example 53 

Boc-Phe-flla Amide of (35)~Amlno-2-hvdroxv-2- 
lsopentvl-5-methv Ihexanal 

Following the procedure of Example 46 with the 
resultant compound of Example 52 except replacing 
N-methy Imorpholine N-oxide with aqueous NalO^ gave the 
desired compound. 

Example 54 

Boc-Phe-ftla flmide of 3~Amino~l , 2-dihvdroxv- 

2-isopen t yl-S-methy Ihexane 

Treatment of the resultant compound of Example 
53 with one equivalent of NaBH^ in methanol prouided 
the desired compound after aqueous work-up. 

Example 55 

Boc-Phe-Ala Amide of 3-Amino- 1 . 2-dihvdroxv- 
2-isopentvl-5-methvlhexane 

Scale up of the procedure of Example 51 led to 
the isolation of the minor diastereomer pure after 
chromatography. Treatment as in Examples 52, 53 and 54 
provided the desired isomer of the resultant product of 
Example 54. 

Example 56 

2 ( S) -t"Butvlox year bonylamlno- l-cyclohexyl- 
6-me th V Ihep t-3-ene 

To a stirred -78*'C solution of 
Boc-cy clohexylalanine methyl ester (40 g, 140 mmol) in 
anhydrous toluene (250 ml) was added diisobuty laluminum 
hydride (130 M%, 1.6 M solution in toluene, 121.4 ml) at 
a rate to keep the internal temperature below -60*'C. 
After stirring for an additional 20 minutes at -78®C, 
the aldehyde solution is used immediately as described 
below. 

To a potassium hydride (35% dispersion in oil, 
32.09 g) suspension in a 0*^0 mixture of anhydrous 
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THF/DMSO (1000 ml/200 ml) under dry was added 

I, 1,1.3,3,3-hexamethyldlsilazane (209 49.07 g) 
dropuiise. After stirring at 0*»C for 1 hour, the 
resulting solution was added via cannula to a O^C flask 
containing isopentyl triphenylphosphonium bromide (209 
M%, 125.66 g). The mixture was stirred ulgorously for 1 
hour at which time it was cooled to -78®C. The -78*C 
aldehyde solution prepared abo^e was then added uia 
cannula. After stirring at -78**C for 15 minutes, the 
mixture was allowed to slowly warm to room temperature 
and then heated to 40*C for 12 hours. The mixture was 
then cooled to room temperature and quenched with 
methanol (7.65 ml) followed by aqueous Rochelle salts 
(100 ml saturated solution and 500 ml H^O) . The 
mixture was then extracted with ethyl acetate (2x). The 
combined extracts were washed with water and brine. 
Drying (MgSO^) and euaporating provided crude alkene 
which was chromatographed on silica gel (ether/hexane) 
to give 16.5 g (38%) of the desired compound as an 85:15 
mixture of cis: trans isomers. Hp=53-56*'C . Mass 
spectrum: M*" =309 . 

Anal, calcd. for C^gHj^NOj.* C, 73.7; H, 

II. 4; N, 4.5. Found: 73.8; 11.4; N, 4.5. 

Example 57 

2(S)-t-Butvloxvcarbonvlamino-l-c vclohexvl~3 , 4- 
dlhvdroxv-6-methvlheptane: The 3(R)4(S). 3(S)4(5), 
3(R)4(R), and 3(S)4(R) Dlas tereomers 

To a solution of the resultant compound of 
Example 56 (8.50, 27.5 mmol) in dry THF (150 ml) were 
added OsO^ (2.8 ml of a 2.5% solution in t-butanol and 
N-methylmorpholine M-oxide (9.28 g, 68.7 mmol). After 4 
days the mixture was partitioned between ether (200 ml) 
and brine (100 ml). The aqueous layer was 
back-extracted with ether (2x100 ml), and the combined 
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organic phase was uiashed with 10% Na^SOj, 0.1 M 
HjPO^. and brine. Drying (MgSO^) and evaporating 
i prouided a residue (10.81 g) which was chromatographed 

on silica gel to elute a 60% yield of the 4 dlols in the 
following order. 

3(R) .4(S) Mass spectrum: (M+H)* = 344, 
final, calcd. for C^^H^^NO^: C, 66.4; H. 10.9; N, 
4.1. Found: C, 66.4; H. 10.8; N. 3.9. 

3(S) ,4(S) Mass spectrum: (M+H)"^ - 344. Anal. 
11 calcd. for CjgH^^NO^: C. 66.4; H. 10.9; N. 6.1. 

Found: C, 66.4; H. 11,1; N. 4,0. 

3(R) .4(R) Mass spectrum: (M+H)"*" a 344. 

3(S? ,4(R) Mass spectrum: (M+H)"*" - 344, Anal, 
calcd. for C^gHj^NO^: C. 66,4; H. 10.9; N. 4,1. 
Found: C, 66.0; H. 10.7; N, 4.0. 
J Example 58 

Boc-Phe-His Amide of 2(S)-ftminc-l-c yclohexvl- 
! 3 (R) . 4( S)-dihvdroxv-6-methvlhePtane 

'I 

i The 3(R),4(S) dlastereomer of Example 57 was 

deprotected with HCl/methanol , and the resulting product 
I was coupled to Boc-Phe-His using 1-hydroxybenzo- 

i triazole and 1 . 3-dicyclohexylcarbodiimide according to 

the procedure of Example 48. The desired product was 
obtained in 40-60% yield. Mass spectrum: (M*H)^ - 628, 

final, calcd. for Cj^H^^N^Og • H2O : C. 
^3-2; H. 8-6; N, 10.8. Found: C. 63.2; H. 8.4; N. 10.5. 
Wi Examole- 59 

"'] Boc-Phe- His Amide of 2f S)-Amino-l-c yclohexvl- 

3_(S) .4(S)-qih«drQ xv-6-methvlheptane 

I Following the procedure of Example 58. but 

replacing the 3(R).4(S) diastereomer with the 3{S).4(S) 
diastereomer gawe the desired compound. Mass spectrum: 
(M+H)*" = 628. 

Anal, calcd. for Cj^H^^N^Og •I/2H2O : 
C. 64.1; H, 8.6; N, 11.0. Found: C, 64.0; H. 8.6; N. 
10.6. 
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Example 60 

Boc-Phe-His flmide oF 2 (S)-flmlno-- l-cv clohexyl- 
3{R) .4(R)-dlhvdroxv-6-methvlheotane 

Following the procedure oF Example 58, but 
r»?placlng the 3(R),4(S) diastereomer with the 3(R),4(R) 
diastereomer gaue the desired compound. Mass spectrum: 

(M+H)"*" = 628. 

final, calcd. For C^^H^^W^O^ -H^O : C, 
63,2; H; 8.6; N. 10.8. Found: C, 63.1; H, 8.6; 10,7. 

Example 61 

Boc-Phe-His flmide oF 2(S)-flmino-l-cvcl ohexvl- 
3 (S) .4(R)-'dihvdroxv-6-methvlheptane 

Following the procedure oF Example 58, but 
replacing the 3(R),4(S) diastereomer with the 3(S),4(R) 
diastereomer gave the desired compound. Mass spectrum: 

(M+H)'*"= 628. 

final, calcd. For C^^H^^N^O^* 3/4H2O: 
C. 63.7; H, 8.6; N, 10.9. Found: C, 63.8; H, 8.8; N, 
10.7. 

Example 62 

fi . 4(S)-t-Butvloxvcarbonvlamino~5" Cvclohexvl- 
3 ( R,S)-hvdroxv-l-pentene 

To a stirred •-78**C solution oF 
Boc-cyclohexylalanine methyl ester (10.2 g, 35.8 mrrrol) 
in dry toluene (60 ml) was added diisobu ty laluminum 
hydride (34 ml oF a 1 . 5 M solution in toluene). AFter 
30 minutes, uinyl magnesium bromide (108 ml oF 1 M 
solution in THF) was added. ftFter stirring For 15 hours 
at O^^C, the mixture was careFuLly quenched with 
methanol, treated with Rochelle salts (22 ml oF 
saturated aqueous solution in 140 ml H2O) , and 
Filtered. AFter extracting the solids 5 times with 
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ethyl acetate, the extracts and filtrate were combined 
and the organic phase uias washed with brine, dried, 
filtered, and euaporated to an oil (10.2 g). 

: Chromatography on silica gel eluting with hexane/ethyl 

acetate mixtures prouided 6.1 g (60%) of the desired 

J product. 

final, calcd. for C^^H^gNO^- I/4H2O: C, 
66.8; H, 10.3; 4.9. Found: C, 66.9; H, 10.2; N, 4,7. 

S B- 4(S)-CvcIohexvlmethvl-5(R,S)-uinvl~2- 

• ^< oxazolidinone 

The resultant product of Example 62fl (2.80 g, 

9.88 mmol) in dry dimethylf ormamide (DMF) (50 ml) was 
added to a stirred suspension of NaH (593 mg of a 60% 
dispersion in oil, 14.8 mmol, hexane washed) in dry DMF 
: (50 ml). After 3 hours, the mixture was quenched (750 

! ml water + 100 ml brine) and extracted with ether (5x100 

ml). The combined organic phase was washed with brine 
(3x50 ml), dried (MgSO^), filtered, and euaporated to 
• . ; an oil 2.23 g. The NMR spectrum of the crude product 

*^®*^®^1^<^ 82:18 mixture of 5 S:5 R dias tereomer s . 
Silica gel chromatography gave 80% recovery of pure 
dias tereomers . 5 S: 

Anal, calcd. for 0^2^19^02- ^' 
9.1; N, 6.7. Found: 68.4; H, 9.2; IM. 6.5. Mass 
— * spectrum: (M+l)"^ = 210. 5 R: Mass spectrum: (M+l)"^ 

- 210. 

^' 5(R)-Car boxv~4(S)-cvclohexvlmethvl~2~oxazolldlnone 
"^[^^^ To a solution of the compound from Example 62B 

(1 g, 4.78 mmol) dissolved in 16 ml of benzene and 3 ml 

i of acetic acid was added a solution of 3.01 g of 

potassium permanganate in 16 ml of water. The resultant 

two-phase mixture was vigorously stirred and treated by 

portionwise addition with 153 mg of tetrabutylammonium 

bromide. After stirring for 2 hours at room 

. temperature, the mixture was quenched with aqueous 
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sodium bisulfite, acidified to pH=3. and extracted with 
ethyl acetate. Drying and euaporating gaue the desired 
product as an oil in 59% yield. 

0. 4(S)-Cvclohexvlmethvl-5(R)-[3-(3- 
hydroxypentyl) 3-2-oxazolidinone 
To a solution of the compound from Example 62C 

dissolved in te trahydrofuran and cooled to -78°C was 

added 3.5 equivalents of ethyl magnesium bromide. After 

stirring at -78*C for 1.5 hours and at room temperature 

for 1 hour, the reaction mixture was quenched with water 

and extracted with ether. The dried ethereal extract was 

euaporated to afford a 73% yield of product, 

E. 2(S)-flmino-l-cvclohexvl-3(R)-3 .4- 
dihvdroxv~4~ethvlhexane 
A solution of the compound from Example 62D 

(1.69 mmol) and barium hydroxide octahydrate (3.38 mmol) 

in dioxane (60 ml) and water (40 ml) was heated at 

reflux under I\l2 for 21 hours. The solid barium 

carbondte was filtered and the filtrate was partially 

euaporated. The residue was diluted with water and the 

resulting solution was extracted with ether. The 

organic extract was washed with brine solution, dried 

ouer MgSO^, and euaporated to giue the desired product 

in 76% yield. 

F. Boc-Phe-His flmide of 2 (S)-ftrnino-l-c vclohexyl- 
3 ( R) -3 , 4-dihvdroxy-4-ethy Ihexane 
The resultant product of Example 62E was 

coupled to Boc-Phe-His using l-hydroxybenzotriazole and 

1 , 3-dicyclohexylcarbodiimide according to the procedure 

of Example 48 to giue the desired product in 55% yield. 

Example 63 

Boc~His flmide of 2(S)-flmino-l~cvclohexyl- 
3 (R) ,4(S)~dihydroxV"6-methylheptane 

The procedure of Example 58 was followed except 
Boc-Phe-His was replaced with Boc-His. Mass spectrum: 
(M)*" = 480. 
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Anal, calcd. for C25H^^N^O^ •3/4H2O : 
C, 60.8; H, 9.1; N, 11.3, Found: C, 60,9; H, 9.2; 
11.0. 

Example 64 

TBfl-CHA-His flmlde of 2(S)-ftmino-l-cvclohexvl- 
3(R) .4(S)-clihvdroxv-6"fnethvlheptane 

The resultanb compound of Example 63 uias 
deprotected with HCl/methanol . and the resulting product 
uias coupled ho t-bu tylacetyl-cyclohexylalanine (TBA- 
CHfi) using the DCC/HOBT method of Example 48. 

Example 65 

Ethoxvcarbonvl--(0CH 3) Tvr-His Amide of 2(S)- 
Amino-l~cvclohexvl->3 ( R) , 4 (S)-dihydroxv-6-methvl heptane 

Using the procedure of Example 64, but 
replacing TBA-CHA uiith ethoxy carbony 1-(0CH3 ) Tyr-His gaue 
the desired compound. Mass spectrum: (M+H) ^ 630. 

Example 66 

Acetvl-N-methvlPhe-His Amide of 2(S)-Amino-l- 
cvclohexvl-3 ( R) , 4(S)-dihvdroxv-6-methvlheptane 

Using the procedure of Example 64, but 
replacing TBA-CHA with acetyl-N-methylPhe gaue the 
desired compound. Mass spectrum: M ^ 583, 

Example 67 

Ac-Pl-His Amide of 2 (S) -Amino-l-c vclohexvl- 
3 (R) , 4(S)-dihvdroxv-6-methvlheptane 

Using the procedure of Example 64, but 
replacing T8fl-CHA with 0-acety l-L~3-pheny llac tic acid 
(Ac-Pl-OH) gaue the desired compound. 

Example 68 

Pl-~Hls Amide of 2 ( S ) -Amino- l-c v c lohex vl-3 ( R ) . 4(S ) - 
dihvdroxv-6-methvlheptane 

The resultant compound of Example 67 (37.4 mg, 
0.065 mmol) in MeOH at 0«C was treated with K^CO^ 
(9.1 mg, 0.065 mmol) for 30 minutes at 0*C. Euaporation 
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prouided a residue which was partitioned between ethyl 
acetate and water. The organic phase uas washed 
(brine), dried (MgSO^) , and evaporated to give the 
desired compound (32 mg, 9J%). Mass spectrum: (M+H)"*" 
« 529. 

Anal, calcd. for ^H^^W^Og- I/2H2O: 
C, 64. fl; H, 8.4; N, 10.4. Found: C, 64.6; H, 8.3; W. 
10.1. 

Example 69 

Boc- or-Nal-His Amide of 2(S) -flmino->l-c vclohexyl- 
3(R) .4(S)-dihvdroxv-6-methvl-heptane 

Using the procedure of Example 64, but 
replacing TBA-CHA with 8oc- -naphthy lalanine (Boc-a-Nal) 
prouided the desired compound. Mass specbrum: (M+H) 
= 678. 

Example 70 

Dba-His Amide of 2(S)-«Amino-l-cvclohexvl- 
3(B) . 4(S)-dihvdroxv-6-methvlheptane 

Using the procedure of Example 64, but 
replacing TBA-CHA with 2 , 2-diben2ylacetic acid (Dba-OH) 
gaue the desired compound. 

Example 71 

Pp-His Amide of 2 (S) -Amino- Uc y clohex vl-3 ( R) . 4( S) - 
dihvdroxv-6-methvlheptane 

Using the procedure of Example 64. but 
replacing TBA-CHA with 3-phenyl-propionic acid (Pp-OH) 
gaue the desired compound. Mass spectrum: (M+H)"*" = 
513. 

Anal, calcd. for C^gH^^N^O^- 1/2 H^O: 
C, 66.8; H, 8.7., IM. 10.7. Found: C, 66.6; H, 8.8; N, 
10.5. 
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Examole 72 

Ethoxvcarbonvl-Phe-Hls flmide of 2(S)- flmino-l- 
cvclohexvl~3 (R) . 4(S)-dihvdroxv -6-et:hvlheDtane 

Using the procedure of Example 64, but 
replacing TBA-CMA uiith e thoxy carbony 1-Phe gave the 
desired product. Mass spectrum: (MfH)'*' = 600. 

final, calcd. for ^^2^^S^5^6 ^^^2° ' 
C. 63.1; H, 8.3; N, 11.5. Found: C, 62.8; H, 8.3; N, 

11,4 

Example 73 

flc-Phe-His ftmide of 2(S)-fimino-l-cvcloh exvl- 
3(R) ,4(S)-dihvdroxv-6-methvlheptane 

Using the procedure of Example 64, but 
replacing TBfi-CHfl with acetyl-Phe gaue the desired 
product. Mass spectrum: (M+H)** = 570. 

Anal, calcd. for ^^^l^^J^b^S 1/2^^0: 
C, 64.3; H, 8.2; N, 12.1, Found: C, 64.2; H, 8.3; N, 
12.0. 

Example 74 

Boc-Leu-His Amide of 2 (5) -fimino-l- cy clohex vl- 
3 (R) .4(S)-dihvdroxv-6-methvlheptane 

Using the procedure of Example 64, but 
replacing TBA-CHA with Boc-Leu gaue the desired 
product. Mass spectrum: (M+H) = 594. 

final, calcd. for C3 ^H^^NgOg- I/2H2O: 
C, 61.8; H, 9.4; IM, 11.6. Found: C, 61.8; H, 9.3; N, 

11.6. 

Example 75 

Tbac-Phe-His Amide of 2 (S)-flmino- l-c yclohexvl- 
3(R) .4(S)-dihvdroxv-6-methvlheptane 



Using the procedure of Example 64, but 
replacing TBA-CHA with t-buty 1-aminocarbony 1-Phe 
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(Tbac-Phe) gave the desired product. Exact mass calcd 
for C 2^.^55'^ 6^ 5'- ^27.4233. Found: 627.4226. 

Example 76 

Boc-Phe-flla flinidP of 2 (S)-flmino-l-c vclohexvl- 
3(K) .4(S)-di hvdroxw-6-methvlheptane 

Using the procedure of 45, but replacing the 
resultant compound of Example 44 with the 3(R),4(S) 
diastereomer of Example 57 gaue the desired compound. 
Mass spectrum: (M-H)"*" = 560. 

final, calcd. for C^^H^^N^Og: C. 66.3; 
H. 9.1; N, 7.5. Found: C. 66.0; H, 9.2; N, 7.3, 

Example 77 

Boc-Phe-Phe flmide of 2 (S)-flmino-l-cvclohexvl- 
3(R) .4CS )-dihvdroxv-6-methvlheptan e 

Using the procedure of Example 76, but 
replacing Boc-Phe-flla with Boc-Phe-Phe. gawe the desired 
product. Mass spectrum: (M+H)* ^ 638. 

Anal, calcd. for Cj^H^^W^Og: C. 69.7; 
H, 8.7; N, 6.6. Found C, 69.4; H. 8.8; N, 6.5 

Example 78 

Boc-Phe-Pflla flmide of 2(S)-flmino-[-cvclohexv/l- 
3 (R) ■ 4CS)-dl hvdroxv-6-methvlheptane 

Using the procedure of Example 76. but 
replacing. Boc-Phe-flla with Boc-Phe-(3-pyra2oyl)alanine 
(Boc-Phe-Pftla) . gaue the desired compound. Mass 
spectrum: (M+H)"*" = 628. 

final, calcd. for Cj^H^ ^IM^Og • i /2H2O: 
C. 64.1; H, 8.5; N, 11.0. Found: C. 64.1; H, 8.3; N, 
11.2. 

Example 79 

, Etboxycarbonvl-Phe- Leu flmide of 2fS)-fimino- 
l-cvclohexvl-3fi?^.4(S)-dihu droxv-6-methvlheotane 

Using the procedure of Example 76. but 
replacing Boc-Phe-Ala with Boc-Phe-Leu. gaue the desired 
compound. Mass spectrum: (M+H)'*' = 576. 
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final, calcd. for CjjHgjNjO^: C, 66.7; 
H, 9.3; N. 7.3. Found: C, 66.4; H, 9.5; IM, 7.2. 

Example 80 

Boc-Phe-(SC H:> )Cvs flmide of 2(S)-fimino-l-cvclohexvl- 
3(R) . 4(S)-dihvdroxv-6-fnethvlheptane 

Using the procedure of Example 76, but 
replacing Boc-Phe-flla with Boc-Phe-(SCHj)Cys , gaue the 
desired compound. Mass spectrum: (M+H)"*" » 608. 

final, calcd. for CjjH^jN^OgS: C, 62.8; 
H, 8.8; N, 6.9. Found: C, 62.8; H, 8.9; N, 6.6. 

Example 81 

Ts-(l\l Me.N f|gi Bn)-Hls fimide of 2 (S)-fimino-l- 
cvclohexvl-3 (R) . 4(S)-dihvdroxv-6-methvlheptane 

Using the procedure of Example 63, but 
replacing Boc-His with Ts-(N Me,Njj^^Bn)-His (DuUigneau, 
U.; Behrens, O.K. J. Biol. Chem . 1937, 117, 27), gave 
the desired compound. Mass spectrum: (M+H)"*" ^ 639. 

Example 82 

Ethoxycarbonvl-Phe-MeHis fimide of 2(S) --fimino-1- 
cvclohexvl-3 (R) . 4(S)-dlhvdroxv~6-methvlheptane 

To a stirred -78^C solution of the resultant 
compound of Example 81 (100 mg, 0.156 mmol) in liquid 
NHj (5 ml) and dry tetrahydrof uran (5 ml) was added 
sodium until a dark green/brown color persisted for 5 
minutes. Solid, powdered NH^Cl was then added, and 
the mixture was euaporated. The residue was suspended 
in water and extracted several times with chloroform. 
The combined extracts were dried {Na^SO^) , filtered, 
and euaporated to giue the MeHis amide of 
2(S)-amino-l-cyclohexyl-3(R) .4(S)-dihydroxy- 
6-methylheptane . The material was coupled to 
ethoxycarbonyl-Phe using to DCC/H08T method described in 
Example 48 to giue the desired product. Mass spectrum: 
(MfH)*** = 614. 
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Example 83 

2(S)-t-Butvloxvcarbonvlamino-l-cvclohexvl" 
7-"fnethvloct-3-ene 

Using the procedure of Example 56, but 
replacing isopentyl triphenylphosphonium bromide with 
isohexyltriphenylphosphonium bromide, gaue the desired 
produc t . 

Example 84 

2(S) -t-Butvloxvcarbonvlamino-l-cvclohexvl- 
3(R) .4(S)-dihvdroxv-7-methvloctane 

Using the procedure of Example 57, but 
replacing the resultant compound of Example 56 with the 
resultant compound of Example 83, gave the desired 
compound. 

Example 85 

Boc-His fimide of 2(S)-flmlno-l"Cvclohexvl-' 
3 (R) , 4(S)-dihvdroxv~7-methvloctane 

Using the procedure of Example 63, but 
replacing the 3(R),4(S) dias tereorner of Example 57 with 
the resultant compound of Example 84, gaue the desired 
product. Mass spectrum: (M+H)*^ =: 495. 

Anal, calcd. for C2gH^gN^0^. I/2H2O: 
C, 62.0; H, 9.4; N, 11.1. Found: C, 62.2; H, 9.4; N, 
10.9. 

Example 86 

TBfl-Phe-His Amide of 2 (S)-flmino-I -cvclohexvl- 
3(R) , 4(S)-dihvdroxv-7-methvloctane 

Using the procedure of Example 58, but 
replacing the resultant compound of Example 57, and 
Boc-Phe-His with the resultant compound of Example 05 
and t-buty lacetyl(TBA)-Phe gaue the desired compound. 
Mass spectrum: (M^-H) ^ = 640. 



-39- 



0189203 



ii 



Anal, calcd. for CjgH^^N^O^- S/^HjO: 
C, 66.2; H, 9.0; 10.7. Found: C, 66.1; 9.1; N, 
10.6. 

Example 87 

2 (S)-b -But vloxv carbon vlamino-l-c vclohe x vl-5- 
methyl hex-3-ene 

Using the procedure oF Example 56, but 
replacing isopenty Itripheny Iphosphonium bromide with 
isobutyltriphenylphosphonium bromide, gaue the desired 
product. Mass spectrum: m"*" = 295. 

Anal, calcd. for C ^gH^^NO^ •I/4H2O: C, 
72.0; H, 11.3; N, 4.7. Found: 71.7; H, 11.1; N, 4.5. 

Example 8 8 

2(S)-t-Butvloxvcarbonvlamino- l-cvclohexvl- 
3 CR) .4(S)-dihvdroxv-5-methvlhexane 

Using the procedure of Example 67, but 
replacing the resultant compound of Example 56 with the 
resultant compound of Example 87, gaue the desired 
compound . 

Example 89 

Boc-Phe-His Amide of 2 (S) -ftmino-Uc vc lohexvl- 
3(R) .4(5)-dihvdroxv-5-methvlhexane 

Using the procedure of Example 58, but 
replacing the resultant product of Example 57 with the 
resultant product of Example 88, gave the desired 
product. Mass spectrum: (M+H)"^ = 614. 

Example 90 

Ethoxycarbonvl-Phe-Leu Amide of 2 (S ) -Amino-1- 
cYclohexvl-3(R) , 4(S)~dihvdroxvhexane 

Following the procedures used to make the 
resultant compound of Example 79, but replacing 
isopentyltriphenylphosphonium bromide with propyl- 
triphenylphosphonium bromide, gaue the desired product. 
Mass spectrum: M^ = 547. 
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final, calcd. for Cj^H^gN^Og- l/dH^O: 
65.2; H, 9.0; N, 7.6. Found: 65.0; H, 8.9; N, 7.3. 

Example 91 

Ethoxvcarbonyl-Phe-Leu flmide of 2(S)-Amlno-l- 
cvclohexvl-3(R) . 4(S)-dihvdroxv-5-phenvlpentane 

Following the procedures used to make the 
resultant compound of Example 79, but replacing 
isopentyltriphenylphosphonium bromide with pheneth- 
yltriphenylphosphonium bromide, gaue the desired product. 

Example 92 

Boc-Phe-His flmide of 2 (S)-flmino-l-c vclohexvl- 
3(R) ,4(S)-dihvdroxvpentane 

Following the procedures used to make the 
resultant compound of Example 58, but replacing 
isopentyltriphenylphosphonium bromide with ethyltri- 
pheny Iphosphonium bromide, gaue the desired product. 
Mass spectrum: (M+H)= 600. 

final, calcd. for Cj^H^gN^Og- I/4H2O: 
C, 63.6; H, 8.3; N, 11.6. Found: C, 63.6; H, 8.3; N, 
11.5. 

Example 93 

2(S)-t-'ButvloxvcarbonvlaminO"I-cvclohex vl- 
3 (S) -hydroxy hex-5-ene 

To a stirred -78*C solution of 
Boc-cyclohexylalanine methyl ester (35.0 123 mmol) in 
anhydrous toluene (200 ml) was added diisobu tylaluminum 
hydride (140 M%, 1.5 M solution in toluene, 117 ml) at a 
rate to keep the internal temperature below -60*'C, 
After stirring for an additional 20 minutes at -78®C, 
allyl magnesium chloride (184 ml of a 2.0 M solution in 
THF) was added. The mixture was allowed to stand at 0®C 
for 16 hours and was then quenched with- methanol. The 
mixture was diluted with ether and then washed 
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sequentially with citric acid (aq) and brine. Drying 
(MgSO^) and euaporating provided an oil which was 
purified by silica gel chromatography to giue the 
desired compound in 40% yield. 

Example 94 

2 (S) - t-Butvloxvcarbonvlamino-l--cvclohexvl- 
3 (R) , 4(S)-dihvdroxvhex~5-ene 

fin allylic oxidation using s toiciometric SeOj 
and t-butyl hydroperoxide (Umbriet, M.A, and Sharpless, 
K.B. J. flm. Chem. Soc . 1977 , ££, 5526) was performed on 
the resultant product of Example 93 to giue the desired 
product after silica gel chromatography. 

Example 95 

Ethoxvcarbonvl-Phe-His Amide of 2 (S)-flmino-l- 
cvclohexvl-3(R) . 4CS)-dihvdroxv-hex-5-ene 

Following the procedure of Example 58, but 
replacing the resultant product of Example 57 and 
Boc-Phe-His with the resultant product of Example 94 and 
ethoxycarbonyl-Phe-His, gave the desired product. 

Example 96 

2(S)-Butvloxvcarbonvlamino-l-cvclohexvl-6- 
methyl hep t-3-ene 

To a stirred -78^C solution of 
Boc-cyclohexylalanine methyl ester (40 g, 140 mmol) in 
anhydrous toluene (250 ml) was added diisobu tylaluminum 
hydride (130 M%, 1.5 M solution in toluene, 121.4 ml) at 
a rate to keep the internal temperature beloui -60®C. 
After stirring for an additional 20 minutes at -78**C, 
the aldehyde solution is used immediately as described 
below. 

To a potassium hydride (35% dispersion in oil, 
32.09 g) suspension in a O^^C mixture of anhydrous 
tetrahydrofuran/dimethyl sulfoxide (THF/DMSO) (1000 
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inl/200 ml) under dry was added 
1,1, 1,3,3, 3-hexamethyldisilazane (209 H%, 49.07 g) 
dropuiise. After stirring at 0«C for 1 hour, the 
resulting solution was added ula cannula to a 0«C flask 
containing isopentyltriphenylphosphonium bromide (209 
M%, 125.66 g) . The mixture ujas stirred vigorously for 1 
hour at which time it was cooled to -78«*C. The -78*»C 
aldehyde solution prepared aboue was then added via 
cannula. After stirring at -78oC for 15 minutes, the 
mixture w.as allowed to slowly warm to room temperature 
and then heated to AG^C for 12 hours. The mixture was 
then cooled to room temperature and quenched with 
methanol (7.65 ml) followed by aqueous Rochelle salts 
(100 ml saturated solution and 500 ml H2O) . The 
mixture was then extracted with ethyl acetate (2x). The 
combined extracts were washed with water and brine. 
Drying (MgSO^) and evaporating provided crude alkene 
which was chromatographed on silica gel (ether /hexane) 
to glue 16.5 (38%) of-' the desired compound as an 85:15 
mixture of cis: trans Isomers. Mp = 53-55«C. Mass 
spectrum; m"*" « 309. 

Anal, calcd. for C^^H^^NO^: C, 73.7; H, 
11.4; N, 4.5, Found: C, 73.8; H, 11.4; N. 4.5. 

Example 97 

_ 2(S)~t-Butvloxvc arbonvlamlno>-l-cvclohexvl~ 
3.4-~dihvdroxv->6-met hvlheDtane: The 3(R)4(S) . 
3CS)4(S>. 3(R)A(R). and 3( S)4fR) Dias tereomers 

To a solution of the resultant compound of 
Example 96 (8.50, 27.5 mmol) in dry THF (150 ml) were 
added OsO^ (2.8 ml of a 2.5% solution in t-butanol) 
and N--methylmorphollne N-oxide (9.28 g, 68.7 mmol): 
After 4 days the mixture was partitioned between ether 
(200 ml) and brine (100 ml). The aqueous layer was 
back-extracted with ether (2 x 100 ml), and the combined 
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organic phase was washed with 10% Na^SO^, 0.1 
n PO^, and brine. Drying (MgSO^) and euaporatlng 
prouided a residue (10.81 g) which was chroinatographed 
on silica gel to elute a 60% yield of the 4 diols In the 
following order, 

3(R) .4(S) Mass spectrum: (MfH)"*" = 344. final, 
cdlcd. for C^^HjylMO^: C, 66.4; H, 10.9; N, 4.1. 
Found: C. 6^.4; H, 10.8; N, 3.9. 

3 (S) ,4(S) Mass spectrum: (M+H)"*" =» 344. 
final, calcd. for C^gHj^NO^: C, 66.4; H, 10.9; N. 
4.1. Found: C, 66.4; H, 11.1; N, 4.0. 

3(R) .4(R) Mass spectrum: (M+H)"*" = 344. 

3(S) .4(R) Mass spectrum: (M+H)"*" » 344. 
Anal, calcd. for C^gH^^NO^: C, 66.4; 10.9; N, 
4.1. Found: C, 66.0; H, 10.7; N, 4.0. 

Example 98 

Boc^His fimlde of 2 (S)"Amlno-l-cyclohexvl- 
3( R) .4(S)>dihvdroxv-6-methvlheptane 

The 3(R),4(S) diastereomer of Example 97 (1.26 
g, 3.67 mmol) was treated with 2.3 M HCI/CH3OH (32 ml, 
anhydrous) for 16 hours at which time euaporation and 
vacuum drying prouided the corresponding amine 
hydrochloride (I. 01 g, 98%). 

To a stirred -20°C solution of the above salt 
(0.60 g, 2.1 mmol), Boc-His (0.548 g), 
l-hydroxybenzotriazole (HOOT, 0.43 g), and 
N-methylmorpholine (0.239 g) was added 
1,3-dicyclohexylcarbodlimide (DCC, 0.442 g) . The 
mixture was warmed to room temperature ouer 3 hours and 
then stirred for an additional 18 hours. The mixture 
was diluted with ethyl acetate and washed with saturated 
aq. NaHCOj and brine. Drying and evaporating prouided 
a solid which was recrystallized to give the desired 
compound (0.51 g, 50%, 2 crops). Mass spectrum: M = 
480. 
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Anal. calcd. ^'or C^^H^^N^O^ J/dH^O: 
C, 60.8; H, 9.1; N, 11.3. Found: C, 60.9; H, 9.2; N, 
11.0. 

Example 99 

2-EthoxvcarbQnvlQminoindan-2-cdrboxylic flcid 

(EtOC-ftlCft) 

To a stirred refluxing mixture of 
2-aminoindan-2-carboxylic acid (1.90 g, 10.7 mmol. 
Pander, R.M.; Butcher, B.H.; Buxton, D.fl.; and Houiells, 
O.J. Med. Chem. 1971 , 14, 892) in ethyl acetate (200 
ml) was added ethyl chloroformate (1.16 g, 10.7 mmol) . 
After 15 hours, the mixture was cooled, filtered, 
euaporated, and oacuum dried to giue 1.17 g (44%) of a 
white solid . 

Example 100 

EtOC-fllCfl-His ftmide of 2(S)-ftmino~Ucvclohexvl- 
3(R) . 4(S)-dihvdroxv-6-methvlheptane 

The resultant compound of Example 98 (50 mg, 
0.104 mmol) was deprotected with 2.2 M HCl/CH^OH (6 
ml, anhydrous). Evaporation after 6 hours provided the 
corresponding amine dihydrochloride . 

To a stirred -12*»C solution of the resultant 
compound of Example 99 (25.9 mg, 0.104 mmol, 
EtOC-fllCA-OH) and N-methylmorpholine (10.5 mg) in dry 
THF was added isobutylchlorof ormate (14.4 mg). After 3 
minutes, the aboue salt and N-methy Imorpholine (21 mg) 
in dry DMF was added. The mixture was warmed to room 
temperature for 3 hours, diluted with ethyl acetate and 
washed sequentially with brine, saturated, aq. NaHCO^, 
and brine. Drying and evaporating provided a residue 
which was chromatographed on silica gel eluting with 
dichloromethane/methanol mixtures to give 30 mg (48%) of 
the desired compound. Mass spectrum: (M+H)"^ - 612. 
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Example 101 

N-Carboxv-2~aminolndan-2-carboxvlic Acid Anhydride 

The resultant compound of Example 99 (500 mg, 
2.00 mmol) was dissolued in thionyl chloride (3 ml). 
Euaporation after 17 hours provided a solid which was 
recrystallized from ethyl acetate/hexane to give 239 mg 
(59%) of the desired product. 

Example 102 

AICA-His Amide of 2(S)-Amino-l-cvclohexvl- 
3(R) .4(S)-dihvdroxv-6-methvlheptane 

To a stirred O^C solution oF the amine 
dlhydrochloride prepared in Example 100 (0.104 mmol) and 
triethylamine (21.0 mg) in dry DMF (5 ml) was added a 
solution of the resultant compound of Example 101 (21.1 
mg, 0,104 mmol) in OMF (0.5 ml). After 16 hours, the 
mixture was diluted with saturated, aq . NaHCO^ (10 ml) 
and extracted with ethyl acetate several times. The 
combined organic phase was washed (brine), dried 
(NajSO^), filtered, and evaporated to a solid which 
was purified by silica gel chromatography 
(dichloromethane/methanol) to give 28 mg (50%) of the 
desired compound. Mass spectrum: (M+H) = 540. 

Anal, calcd. for CjqH^^N^O^: C, 66.8; 
H, 8,4; N, 13.0. Found: C, 67.1; H, 8.5; N, 13.0. 

Example 103 

2( R .S)-Amino--l . 2 , 3 . 4 . -tetrahvdronap hthalene- 
2-carboxvlic Acid, (R.S-ATCA) 

A stirred suspension of 7, 8-benzo-l , 3- 
diazaspiroC4.5]decane-2,4-dlone (1.73 g, 8.00 mmol) and 
8a(0H)2 HjO in water (12 ml) was heated in a 
sealed tube at 190<»C for 2 hours. The suspension was 
then filtered while warm. The solids were washed with 
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water, and the combined aqueous phase was treated with 
ammonium carbonate. Filtration, evaporation, 
re-solution, and lyophollzation provided 0.44 g (29%) of 
the corresponding amino acid. Mass spectrum: (M4-H) = 
192. 

Example 104 

2(R.S)-Ethoxvcarbonvlamj no-1 .2.3 .4- 
tetrahvdronaphthalene-2- rarboxvlic flcxd 
(EtQC-(R.S)-ATCfl) 

To a stirred O'C solution of the resultant 
compound of Example 103 (2 50 mq, 1.31 mmol) in 1 M 
NaOH/l M NaHCOj (1.31 ml/2.62 ml) was added 
ethoxycarbonyl- 0-hydroxy succinimide ester (245 mg, 1.31 
mmol) in dioxane (2.6 ml). After 22 hours, the mixture 
was acidified (2 M HCl) and extracted (ethyl acetate. 3 
x 10 ml). The combined organic phase was washed (water 
3x. brine 2x), dried (NaSO^). filtered, and evaporated 
to a residue which was chromatographed on silica gel 
(dichloromethane, methanol) to give 183 mg (53%) of the 
desired compound. Mass spectrum: M - 263. 

final, calcd. for C^^H^^NO^: C. 63.8; H. 
6.5; N. 5.3. Found: C. 63.4; H. 6.4.. N. 5.5. 

Example 105 

EfcQC-(R.S)-ATCA-His flmide of 2(S)-flmi nn-l -cuclohexvl- 
3f R) .4(S)-dihvdroxv-6-methvlheptan e 

Following the procedure of Example 100. but 
replacing the resultant product of Example 99 with the 
resultant product of Example 104. gave the desired 
product. Mass spectrum: (M+H) = 626. 

Example 106 

(;R,S)-ATCA-His Amide nf 2(3) -Amino-l- cyclohexyl- 
3(R) . 4(S)-dihvdroxv-6-methvlheptane 

Using the procedure of Example 101, but 
replacing the resultant product of Example 99 with the 
resultant product of Example 104. gave the corresponding 
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anhydride deriuatiue. Following the procedure of 
Example 102, but replacing the anhydride derivative of 
Example 101 uuith the aboue anhydride derivative, gave 
j the desired product. 

E xample 107 

2-Ethoxvcarbonvl~l , 2.3. 4-te trahvdro-3 ( R, S)- 
isoquinolinecarboxyllc flcld (EtOC-TIC) 

i Following the procedure of Example 104, but 

^ replacing the resultant compound of Example 103 with 

?^|; 1.2, 3 ,4- tetrahydro-3-(R,S) -isoquinolinecarboxyllc acid 

vf: hydrochloride, gave the desired product. 

.•'a 

r Example 108 

EtQC~TIC-His flmide of 2 (S)-ftmino->l-c vclohexvl-- 
3(R) ,4(S)-dihvdroxv-6-methvlheDtane 

j Following the procedure of Example 100, but 

replacing the resultant compound of Example 99 with the 
resultant compound of Example 107, gave the desired 
product. Mass spectrum: (M+H)"*" 612. 

Example 109 

l-0xo-l,2,3,4>-tetrahvdro-3(R.S)- 
isoquinolinecarboxvlic ftcid (OTIC-OH) 

To a solution of sodio diethyl 
acetamidomalonate (0.046 mol) in ethanol (125 ml) was 
V added o-cyanobenzyl bromide (9 g, 0.046 mol) all at 

Ij once. The reaction was stirred overnight at room 

temperature and then distributed between ether and 
aqueous NaCl . Drying and evaporating gave a solid 
^1 product. fl 1.5 g sample of this material was heabed at 

i reflux for 3 hours with 25 ml of 48% HBr. After 

cooling, the mixture was diluted with aqueous IVIaCl and 
was extracted with ethyl acetate. The organic extract 
was washed, dried, and evaporated to give 250 mg of 
j product, mp 235-238«C. final, calcd. for Cj^HgNOj: 

; C, 62.82; H, 4.74; N, 7.33. Found: C, 61.69; H, 4.78; 

N, 7.11. 
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Example 110 

OTIC-His ftmide of 2(S)-flmlno-l-cvclohexvl- 
3 (R) , 4(S)-dlhvdroxv-6-methvlheptane 

Following the procedure of Example 100. but 
replacing the resultant compound oF Example 99 with the 
resultant compound of Example 109, gaue the desired 
compound. Mass spectrum: (M+H)^ ^ 554. 

Anal, calcd. for C ^^H ^^N^O^ A ^0 : 
C, 64.0; H, 7.9; N, 12.4. Found: C, 63.7; H, 8.4; N, 
11.8. 

Example 111 

2 (S) -Ethoxvcarbonvlamino-2-methvl-3-phenvloropionic 
flcid (EtOC-flMPfl-OH) 

Following the procedure of Example 104, but 
replacing the resultant compound of Example 103 with 
2(S)-amino-2-methyl-3-phenylpropionic acid, gaue the 
desired compound. Mass spectrum: M"*" « 251. 

Example 112 

flMPfl-His flmide of 2(S)-Amino-l-cvclohexvl" 
3 (R) ,4(S)-dihvdroxv-6-methvlheptane 

Using the procedure of Example 101, but 
replacing the resultant product of Example 99 with the 
resultant product of Example 111, gaue the corresponding 
anhydride deriuatiue. Following the procedure of 
Example 102, but replacing the anhydride deriuatiue of 
Example 101 with the aboue anhydride deriuatiue, gave 
the desired product. Mass spectrum: (M+H)* = 541. 

Example 113 

4(S)-Benzvl-2, 4-dimethvloxazol-5-one 

2 (S) -A cetylamino"2-me thy 1-3 -propionic acid 
(0.68 g) was refluxed in acetic anhydride (5 ml) for 5 
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hours. Evaporation under high vacuum gaue the desired 
product in quantitative yield uihich uias used in the next 
step without Further purification. 

Example 1 14 

flcetvl-QMPfl-Hls Amide oF 2(S)-AminG-l-cv clohexvl- 
3(R) .4(S)-dihvdroxv~6-methvlheptane 

Following the procedure oF Example 102, but 
replacing the resultant compound of Example 101 with the 
resultant compound of Example 113, gaue the desired 
product. Mass spectrum: (M+H)^ * 584. 

Example 115 

N'rCarboxv-2-amlno-2.2-dlbenzvlacetic ftcld Anhydride 

Following the procedure of Example 101, but 
replacing the resultant compound of Example 99 with 
2-ben2yloxycarbonylamino-2, 2-diben2ylacetlc acid 
(Cbz-ADBA-OH) , gave the desired compound. Mass 
spectrum: « 281, 

Example 116 

ADBA-His Amide of 2 (S)-Amlno-l-cvclohexvl- 
3(R) .4(S)-dlhvdroxv-6-methvlheptane 

Using the procedure of Example 101, but 
replacing the resultant product of Example 99 with the 
resultant product of Example 115, gave the corresponding 
anhydride derivative. Following the procedure of 
Example 102, but replacing the anhydride derivative of 
Example 101 with the above anhydride derivative, gave 
the desired product. 

The compounds of the present invention can be 
used in the form of salts derived from inorganic or 
organic acids. These salts include but are not limited 
to the following: acetate, adlpate, alginate. 
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aspartate, benzoate, benzenesulfonate, bisulfate, 
butyrate, citrate, camphorate, camphorsulf onate, 
cyclopentanepropionate, digluconate , dodecylsulFate, 
ethanesulfonate, fumarate, glucoheptanoate, 
glycerophosphate, hemisulf ate, heptonate, hexanoate, 
hydrochloride, hydrobromide, hydroiodide , 

2- hydroxy-ethanesulFonate, lactate, maleate, 
methanesulf onate , 2-naphthalenesulf onate , nicotinate, 
oxalate, pamoate, pectinate, persulfate, 

3- phenylpropionate, picrate, piualate, propionate, 
succinate, tartrate, thiocyanate, tosylate, and 
undecanoate. Also, the basic nitrogen-containing groups 
can be quaternized with such agents as loweralkyl 
halides, such as methyl, ethyl, propyl, and butyl 
chloride, bromides, and iodides; dialkyl sulfates like 
dimethyl, diethyl, dibutyl., and diamyl sulfates, long 
chain halides such as decyl, lauryl, myristyl and 
stearyl chlorides, bromides and iodides, aralkyl halides 
like benzyl and phenethyl bromides, and others. Water 
or oil-soluble or dispersible products are thereby 
obtained . 

The novel compounds of the present inuention 

possess an excellent degree of activity and specificity 

in treating renin-as sociated hypertension in a host. The 

ability of the compounds of the inuention to inhibit 

human renal renin can be demonstrated in uitro by 

reacting a selected compound at varied concentrations 

with human renal renin, free from acid proteolytic 

activity, and with human renin substrate 

(angiotensinogen) at 37<*C and pH 6.0. fit the end of the 

incubation, the amount of angiotensin I formed is 

measured by radioimmunoassay and the molar concentration 

required to cause 50% inhibition, expressed as the 

ICrrx* is calculated. When tested in accordance with 

the foregoing procedure, the compounds of the invention 

-5 -10 

demonstrated ICc^^'s in the range of 10 to 10 
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Total daily dose administered to a host in 
single or divided doses may be in amounts, for example. 
From 0.001 to 10 mg/kg body weight daily and more 
usually 0.01 to 1 mg . Dosage unit compositions may 
contain such amounts of submultiples thereof to make up 
the daily dose. 

The amount of active ingredient that may be 
combined with the carrier materials to produce a single 
dosage form will vary depending upon the host treated 
and the particular mode of administration. 

It will be understood, however, that the 
specific dose level for any particular patient will 
depend upon a variety of factors including the activity 
of the specific compound employed, the age, body weight, 
general health, sex, diet, time of administration, route 
of administration, rate of excretion, drug combination, 
and the severity of the particular disease undergoing 
therapy . 

The compounds of the present invention may be 
administered orally, parenterally , by inhalation spray, 
rectally, or topically in dosage unit formulations 
containing conventional nontoxic pharmaceutically 
acceptable carriers, adjuvants, and vehicles as 
desired. The term parenteral as used herein includes 
subcutaneous injections , intravenous , intramuscular, 
intrasternal injection, or infusion techniques. 

Injectable preparation, for example, sterile 
injectable aqueous or oleagenous suspensions may be 
formulated according to the known art using suitable 
dispersing or wetting agents and suspending agents. The 
sterile injectable preparation may also be a sterile 
injectable solution or suspension in a nontoxic 
parenterally acceptable diluent or solvent, for example, 
as a solution in 1 , 3-butanediol . Among the acceptable 
vehicles and solvents that may be employed are water. 



Ringer s solution, and isotonic sodium chloride 
solution. In addition, sterile/ fixed oils are 
conuentionally employed as a solvent or suspending 
medium. For this purpose any bland fixed oil may be 
employed including synthetic mono- or diglycerides . In 
addition, fatty acids such as oleic acid find use in the 
preparation of injechables. 

Suppositories for rectal administration of the 
drug can be prepared by mixing the drug with a suitable 
nonirritating excipient such as cocoa butter and 
polyethylene glycols which are solid at ordinary 
temperatures but liquid at the rectal temperature and 
will therefore melt in the rectum and release the drug. 

Solid dosage forms for oral administration may 
include capsules, tablets, pills, powders, and 
granules. In such solid dosage forms, the active 
compound may be admixed with at least one inert diluent 
such as- sucrose lactose or starch. Such dosage forms may 
also comprise, as is normal practice, additional 
substances other than inert diluents, e.g., lubricating 
agents such as magnesium stearate. In the case of 
capsules, tablets, and pills, the dosage forms may also 
comprise buffering agents. Tablets and pills can 
additionally be prepared with enteric coatings. 

Liquid dosage forms for oral administration may 
include pharmaceutically acceptable emulsions, 
solutions, suspensions, syrups, and elixirs containing 
inert diluents commonly used in the art, such as water. 
Such compositions may also comprise adjuvants, such as 
wetting agents, emulsifying and suspending agents, and 
sweetening, flavoring, and perfuming agents. 

The foregoing is merely illustrative of the 
invention and is not intended to limit the invention to 
the disclosed compounds. Variations and changes which 
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are obuious to one skilled in the art are intended to be 
within the scope and nature of the Indention which are 
defined in the appended claims. 
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CLAIMS 



1 . A renin inhibiting compound of the formula 



R 




OH 



wherein R 



10 



is 



(A)w- 





.CO 



A is hydrogen or an l\l-protec ting group; uj is 0 or 1; B 
is hydrogen, hydroxy, NH, N-alkyI, loweralkyl or 
arylalky]; ujith the prouiso that when w is 1, B is NH 
and when uj is 0, B is hydrogen, hydroxy, loweralkyl or 
arylalkyl; is loweralkyl or lipophilic or aromatic 
or hydrophilic amino acid side chains; m is 1-3; n is 
1-3; p is 1-3; q is 1-3; s is 1-3; t is 0-2; R^ is 
hydrogen or loweralkyl; R^ and R^ are independently 
selected From loweralkyl, lipophilic or aromatic amino 
acid side chains; R^ and Ry are independently 
selected from hydrogen or loweralkyl; and R^ is 
hydrogen, loweralkyl, uinyl, arylalkyl or _qj^8 

Np 

wherein Rg is hydrogen or loweralkyl, X is 0, NH or S 
and Rg is hydrogen, loweralkyl or alkanoyl or XR^ 
together can be loweralkylsulf onyl , N^ or CI and 
pharmaceutically acceptable salts thereof. 
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2. The renin inhibiting compounds of Claim 1 



uihoreln R^^ i^ 



\ 



?y is hydrogen; and is ~c!h 

3. The renin inhibiting ^;^mpound of Claim 2 
wherein w is 1; B is NH, R^ is benzyl, 4-methoxybenzyl 
or isobutyl; is hydrogen; R^ is loweralkyl, 
(4-imidazoyl)methyl or (3-pyrazoyl)methyl; R^ Is 
loweralkyl or cycloalky Imethyl ; and R^ is hydrogen. 

4. The renin inhibiting compounds of Claim 1 
wherein Rj^q is 



(A) TV-B- 




and Rg is hydrogen, loweralkyl, ulnyl or arylalkyl. 

5. The renin inhibiting compounds of Claim 4 
wherein fl is t-bu tyloxy carbonyl , t-butylacetyl or 
ethoxycarbonyl ; w is 1; B is NH; Rj^ is benzyl, 
cyclohexy Imethyl , (4-methox) ybenzyl , ( l-naph thy Dmethyl 
or isobutyl; R2 is hydrogen or methyl; R^ is methyl, 
(4-imidazoyl) methyl, benzyl, (3-pyrazoyl) methyl , 
(methylmercapto)methyl or isobutyl; is isobutyl or 
cyclohexylmethyl; R^ is hydrogen or isopentyl; Rg is 
hydrogen, loweralkyl, uinyl or benzyl; and R^ is 
hydrogen or ethyl. 

6. The renin inhibiting compounds of Claim 5 
wherein ft is ethoxycarbonyl; R^ is (4-methoxy )benzyl; 
R^ is hydrogen; is (4-imidazoy Dmethyl ; R^ is 
cyclohexylmethyl; R. and R_ are hydrogen; and R_ 

D / O 

is isobutyl. 
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7. The renin inhibiting compounds of Claim 5 
wherein A is ethoxycarbonyl; is benzyl; R^, 

and are hydrogen; R^ Is (4-imida2oyl)mefchyl ; R^ 
is cyclohexylmethyl; and R^ is isobutyl. 

8 . The renin inhibiting compounds of Claim 5 
wherein A is ethoxycarbonyl; R^^ is benzyl; R^, 

and are hydrogen; R^ and R^ are isobutyl and 
R^ is cyclohexylmethyl. 

9. The renin inhibiting compounds of Claim 1 
wherein R^^ is 

A-W CO 





R^ is cy :lohexylmethyl; R^ and R^ are hydrogen; 
and Rg is loweralkyl. 

10. The renin inhibiting compound of Claim 9 
wherein R,-. is 

A^N^CO 

(CHi)in (CH^n 

.o 

A is ethoxycarbonyl; n is 1; and m is 2. 

11. The renin inhibiting compound of Claim 9 
wherein R^^ is 

A-iVH 




A is hydrogen; and Rj is methyl. 

12. A pharmaceutical composition for treating 
renin-associated hypertension, comprising a 
pharmaceutical carrier and a therapeutically effective 
amount of the compound of Claim I. 
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13. fl method of treating hypertension 
comprising administering to a host in need of such 
treatment a therapeutically effectiue amount of a 
compound of Claim 1 . 
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